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In every city in the United States Mobiloil is on sale 


Wherever you fly no lubrication 
worries need go with you! 


Today flying is widespread business. Look at the 
map above. Then remember that there are more 
than 300 municipal flying fields in this country. 
There are over 200 commercial fields. The total 
number, including temporary fields, mounts to 
over 3600. 

But there is one worry you can leave behind — 
whatever your destination. You will always find 
supplies of Gargoyle Mobiloil awaiting you. 

Mobiloil is sold at, or within reasonable distance 
of every landing field in this country. The United 
States is thickly dotted with Mobiloil dealers. And 
so are foreign countries. 


No other oil is so convenient to buy throughout 
the world. 

And with Mobiloil lubricating your engine you 
know your engine will get the protection it should 
have. Mobiloil is used by a majority of the air- 
plane manufacturers for test and development work. 
Mobiloil has a long and enviable record of providing 
lubrication on outstanding flights. 

In short, Mobiloil sets the world's standard in 
quality. It is made by the oldest and most suc- 
cessful company specializing in lubrication. 


Colonel Lindbergh has 
used Mobiloil in every 
flight he has made in 
the Spirit of St. Louis 


Mobiloil 


The U. S. Army Pilots used 
Mobiloil in their recent 
record-breaking flight from 
San Francisco to Hawaii. 


VACUUM OIL COMPANY 
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Lindbergh - Chamberlin 



["HERE are no Service Stations along the route 
trans-Atlantic or polar flight. 

In such a test, failure of a single spark plug might 
spell the difference between triumph and disaster. 


is historic flight from New York to Germany 
nee D. Chamberlin relied upon AC Spark Plugs, 
a and Chamberlin, in 51 hours of continuous fly 

S°wUh < AC Spark’Plugs!' Shed * W ° rld * enduranC ‘ 

nander Byrd, in his daring flight to the North Pol< 


Spark Plugs. 

If you should a! 


ocher great flyers what plug they recommend, they 
would tell you AC— the plug on which they staked 
their lives. 

Dealers, tell your customers AC is the plug used 
by Lindbergh, Chamberlin and other great flyers. 
Tell them you can give them the same kind of AC 
Plugs— same insulation, same quality of electrode, 
same basic design, that made possible these record 
breaking flights. 

If you tell these facts, you can sell an even greater 
volume of AC Spark Plugs. 

AC Spark Plug Company, FLINT, Michigan 


: Lindbergh, Chamberlin and these 


Makers of AC Spark . 
AC Speedometers— AC Ai 


AC-TITAN 


Over 200 of the world’s most successful manufacturers use one or more, or all of these AC Products 

AC SPARK PLUGS AC SPEEDOMETERS AC AIR CLEANERS AC OIL FILTERS 


© 1927. AC Spark Plus Co. 
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Keeping Pace with the Times 



Sunday Crouds al Curtiss Field 


The recent trans-Atlantic flights of Lindbergh and Chamberlin have given tremendous 
impetus to public interest in commercial flying. 

Curtiss Flying Service, Inc. is keeping pace with the times. This “oldest flying or- 
ganization in the world" has recently increased its operating equipment and is now better 
fitted than ever to provide all classes of commercial flying service. 

Instruction: Special new flying course to qualify students as Reserve Officers. Also 
standard short flying course. 

Passenger Service: Short "pleasure hops” or fast long-distance transportation — at a 
moment’s notice. 

Industrial Application: Agricultural dusting, forestry patrol, photographic mapping, etc. 

The Curtiss Flying Service, Inc. 

Garden City, N. Y. 


‘‘Oldest Flying Organization in the World." 
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HPHESE five words express 
the platform and gov- 
erning principle of the re- 
search program now under 
way in the shops, laborato- 
ries and draughting rooms 
of The Glenn L. Martin Co. 
No element of design — no 
detail of construction — no 
item of material is being ap- 
proved for further use with- 


out re-study and scrutiny 
and an exhaustive search 
for something better, even 
though the margin of the 
particular improvement 
achieved may seem in itself 
insignificant. 

Out of this research no- 
table and far-reaching ad- 
vances in the art of aero- 
nautics are taking form. 


THE GLENN L .'MKRTTN COM PAN, Y 


CLEVELAND, OHIO 
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A part of the fleet of 25 Boeing Air Mai! Planes (Wasp Engines) ready to leave Seattle. Washington. 


The Modem Pony Express 

With the inauguration of the Air Mail Service between 
Chicago and San Francisco by the Boeing Air Transport Company, 
one of the largest commercial aviation enterprises yet undertaken 
in the United States began operation. 

The “Wasp" was selected as the best exponent of modern 
aircraft engine development to assume the great responsibility of 
carrying the mail over this route. 



THE 

PRATT * WHITNEY AIRCRAFT CO. 

HARTFORD CONNECTICUT 


DEPENDABLE ENGINES 
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BERRYLOID 



How the Planes 
are Finished 

Alexander E^gjcrock'. n "“‘ “ nd L ' ono “ 


All but two of the 24planes entered in the third 
annual National Air Tour for the Edsel Ford 
reliability trophy were protected with Berry 
Brothers’ Progressive Aircraft Finishes. 



Ninety-five percent of America’s commercial 
airplane builders now use Aircraft Berryloid, 
Lionoil and other of Berry Brothers’ wear- 
resisting finishes. 

Guesswork has no standing in the aeronauti- 
cal industry. Knowledge of materials is as 
essential as engineering prowess. This ex- 
plains the almost unanimous preference 
exhibited for finishes made by Berry Brothers. 



On .he Win*, oft. ogre../ 
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SAFETY 


HE generous factors of Safety, provided in all 
parts of the "Corsair” exceed even the very rigid 
Essl military requirements for this type plane. *] Con- 
trol surfaces are all of ample size, giving absolute and 
instantaneous control at all speeds. 5 Landing gear, 
cockpit arrangement, etc. are all built to elimi- 
nate possibility of injury in poor or rough landings. 


CHANCE VOUGHT CORPORATION 

LONG ISLAND CITY, NEW YORK 
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The Consolidated Courier ! 

A SPECIAL convertible type, using the Wright Whirlwind engine, designed to provide the following: complete dual con- 
trol for training and practice flying, passenger carrying, stunts of every sort, cross-country flying (with remarkable 
ability to get in and out of small fields), gunnery practice both fixed and flexible, observation missions with radio. These 
conditions may be had either as a landplane or as a single float seaplane. Cockpits are very roomy and comfortable, with a 
large baggage compartment. Controls and installations in both cockpits are so arranged that either may be made quite clear 
for any desired purpose. 

The CONSOLIDATED COURIER is a proven, developed airplane. It is fast, very airworthy and it embodies the 
same features which have enabled its predecessors, the CONSOLIDATED TRUSTY and CONSOLIDATED HUSKY, 
to build such an unprecedented record for safety and durability in long service by the Army Air Corps and the Naval 
Air Service in training operations. CONSOLIDATED TRUSTY. HUSKY and COURIER parts are practically 
all identical, making spares interchangeable. 



The Consolidated Husky 

Designed and constructed by 

CONSOLIDATED AIRCRAFT CORPORATION 

BUFFALO, NEW YORK 
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Where Can You Find 
So Much Airplane for $2385.00 


90 HP 0X5 

1 00 miles per hour. 

Take-Off 
shortest possible. 

Hydraulic Shock 
Absorbing Split 
Type Landing Gear. 

Seating Capacity — 
Three with pilot. 

Adjustable Stabilizer. 
Engineered for 

90 to 250 HP. 


In the features listed and in scores 
of others the WACO TEN 

reveals, quality, performance and 
beauty which single it out as far 
the best offering ever made by an 
Airplane in the Commercial field. 
Contrast these features with what 
you will find or even expect from 
Airplanes in its class. Either 
through mental comparison or by 
actual demonstration. 

We will demonstrate and prove 
it to any Dealer 

our factory. 


^YS^/AIRPLAN ES 

MANUFACTURED BY ADVANCE AIRCRAFT CO y TROY, OHIO 


Earl D. Osborn 


Lister D. Gardner 


Aviation Publishing Corp. 

Business and Editorial Offices :— 250 W. 57th St.. New York 

Cable Address:— AEROENG Georce Newbold 

Publication Office: — HIGHLAND, N. Y. 

L. D. Webster 
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W ith the Editor 

In answer to recent criticisms 
of formation flying and landing 
in formation, officials of the Ar- 
my Air Corps advanced the ar- 
guments that if Army Air 
Corps units are to be equipped 
for war purposes, aerial com- 
bat tactics must be rigorously 
pursued in peace time, and that 
formation flying and landing in 
formation is a fundamental of 
military flying. In short— the 
Army Air Corps is of the firm 
belief that in time of peace one 
should prepare for war. And 
in this respect it would appear 
that the Army Air Corps is 100 
per cent correct. 

If in time of peace every ef- 
fort is being constantly devoted 
to a continued improvement in 
the design and construction of 
war airplanes, it is only logical 
that an equal amount of effort 
should be devoted to their most 
effective operation, so that in 
the event of war a maximum of 
Army Air Corps performance 
can not only be expected, but 
delivered. 

True, in the late war, individ- 
ual aerial work predominated, 
but it was not so much a matter 
of choice as it was necessity. 
The task of clearing the skies 
of enemy aircraft and cooperat- 
ing with the land forces did not 
allow sufficient time for the con- 
ducting of formation flying ex- 
perimentation. However, in the 
closing months an increased 
amount of formation flying was 
being accomplished and the cold 
figures of the official war records 
show the proof of its value. 
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You usually find 
HASKELITE 

in unusual flights 


T HE Hawaiian flight and Byrd’s 
hop to France were both made in 
Fokkers using Haskelite plywood. 
Running hack through recent air 
triumphs practically every one was 
made by a Haskelite equipped ship. 
There was Lindbergh's Ryan plane, the 
Spirit of St. Louis, the Loening Good- 
will planes, Douglass World Cruisers, 
the Curtiss NC4 and many others. 

Unusual? Yes, perhaps. But not so 
unusual after all when it is remembered 
that over ninety per cent of the aircraft 



Lieutenants Maitland and 
Hegenhcrger taking off 
on llieir great flight 



plywood used is Haskelite. It is the 
onlv material meeting the strict Navy 
Grade A specifications for waterproof 
plywood. 

The strength, light weight and 
waterproof quality of Haskelite are 
unequalled and so dependable that 
designers and builders naturally insist 
on its use. It can he furnished in any 
size and thickness. Send for blue 
print booklet. .Haskelite Manufactur- 
ing Corporation, 133 West Washing- 
ton Street, Chicago, Illinois. 


HASKELITE 
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Massing of the "Jenny” 

A FTER HAVING served tin country effectively for 
ten years, the JX4 type of airplane will officially 
pass out of the picture as a military plane on September 
1. The announcement has been made by the Secretary 
of War that on that date all JN4 planes in the Army 
will be retired and salvaged, and no more of this type ot 
plane will bo used. This progressive step might well 
have been taken some time ago in regard to most of 
the war time planes, to cncouruge further development 
in airplane designs and building, as well as to contri- 
bute to greater safety in flying by substituting for the 
old war stock, much of it hard driven over long years, 
newly built equipment. 

The record of the JN4 is an honorable one and the 
affection for it by the large army of pilots and former 
pilots will live on. That this type of plane — a creation 
of the infant days of aviation — has lasted through a 
period of ten years, is a splendid tribute to its design 
and construction. But it has served its purpose. Avi- 
ation has progressed and the beloved “Jenny 7 ’, like 
all mechanical contrivances, must give way to tire newer 
requirements that mark progress. 

It will be some years, however, before the last "Jen- 
ny” disappears in the United States. There is scarcely 
a flying field in the country that has not in daily use 
one or more of these planes. But gradually their num- 
bers will diminish and when the last Jenny wings its 
way across the sky the old guard will bare its head 
and say, "There was a ship”. 


Seaplane Anchorages 

T N THE campaign that is being carried on throughout 
the country for more landing fields, the United 
States Navy has lately made an important contribution. 

The general public thinks of air terminal facilities 
only in the term of fields on land, little realizing the 
need of special study of conditions necessary for loca- 
tion of good anchorages for seaplanes. While it is true 
a seaplane can set down and take off on any water deep 
enough and spacious enough to maneuver in. there is 
more required for safe anchorage than room and depth. 
There must be accurate information as to the character 
of the bottom for anchoring, nature of the currents and 
tides, direction of prevailing winds and possible harbor 
obstructions, as well as facilities for fueling, oiling, re- 
pairing and communication. 

In its -nlendid series called. Naval Air Pilot, pub- 
lished hv the Hvdrogrnphic Office at Washington under 
the d : -“"'ion of the Secretary of the Navy, the Navy 


Department has covered this ground effectively. The 
.\aval Air Pilot, to date, comprises SO pocket size charts 
in colors, eacii cnart covering the seaplane anchorage fa- 
cilities of a given locality. These eighty charts cover the 
territory from East Port, Me., to Key West, Fla., and 
furnish an ample guide for laying out a seaplane course 
along the entire Atlantic Coast line. 

With the excellent work of the Department of Com- 
merce in charting, with much detail, our terminal and 
intermediate land fields, and with the Navy, through 
its Naval Air Pilot, making a good start towards the 
charting of our seaplane anchorages, American air pi- 
lots are receiving strong and practical support from 
the federal government in respect to an intelligent com- 
pilation of our land and sea plane terminals. 


’Aerial Advertising 

A DVERTISING HAS become a very complicated 
business which is being handled more and more 
by specialists. As a result of long experience and ob- 
servation these specialists have developed a science of 
advertising and they know just what kind of adver- 
tising medium gets the best results for a given kind of 
article. Knowing these things with such certainty the 
advertising agencies which handle the advertising of 
large firms are apt to look at any new medium with 
distrust and this applies especially to the advertising 
which is done by airplanes. 

There arc many forms of aerial advertising. The 
simple dropping of pamphlets was one of the first meth- 
ods devised and is still used in towns where it is not 
prohibited. Skywriting, loud speakers, illuminated 
wings and many other devises have been tried. To the 
flying enthusiast these are wonderful methods of adver- 
tising but to the professional advertising man they are 
merely stunts because they are not followed up and do 
not permanently impress the public with the name of 
the product advertised. 

Both the flier and the advertising man are to some 
extent right and undoubtedly aerial advertising has 
been greatly retarded because the flier does not under- 
stand the fundamentals of advertising and because the 
advertising man does not realize the amount of interest- 
ed attention which is obtained by aerial advertising. 
The solution seems to lie in the specialization by some 
firm of aerial advertising, much as some firms specialize 
in outdoor advertising or in street car advertising. Here 
is an opportunity for some firm to start in and de- 
velop a business which has real possibilities of growth 
and permanence. 
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The All Metal Doraier Superwal 

Claimed to be World’s Largest Flying Boat and is 
Powered With Two Rolls Royce 650 Hp. Engines 


T HE DORN1ER-METALLBAUTEN (Dornier-Metal- 
Building-Construction Co.) of Friedriclishafeu, Ger- 
many claim to liave constructed the world's largest Hy- 
ing boat, the Cornier Superwal. It resembles the Dornier 
Wal in that it is of all metal construction having a large main 
wing above the hull and a short wing stub on each side of 
the hull. It is powered by two Rolls Royce 650 lip. engines 
arranged in tandem above the upper wing. The Superwal 
is much larger than the Wal, weighing close to ten tons or 
fifty per cent more. At Lake Constance, Germany, it success- 
fully completed the first test flights carrying twenty-five 
people. While the Wal is the holder of many records, the 
performance of the Superwal is such that it bids fair to 
eclipse its predecessor. It is a Dornier Wal that Capt. Court- 
ney is preparing for his westward hop across the Atlantic. 
Built Entirely of Metal 

A characteristic feature of all Dornier flying boats is the 
short wing stub or fin at each side of the hull. As the cen- 
ter of gravity is rather high, the stubs are necessary to pro- 
vide lateral stability on the water. These water stabilizing 
stubs are of airfoil section giving lift while in flight, besides 
obliterating the necessity of wing tip floats when on the 
surface. The strength of these stubs is such that wheels can 
be fastened to them to facilitate moving the plane over land. 

The Superwal is built entirely of metal. All vital parts 
are made of alloy steel. The hull as well as parts of the 
wing that are subject to lesser strains are made of duralumin. 
For internal bracing, pressed sheet metal is used throughout 
as contrasted with steel tubing which has found such favor 
in this country. Dornier practice has been to have the wing 

structure. This covering is usually of flat duralumin riveted 
to a built up frame work with external stiffeners fastened to 
the covering parallel to the flying direction. 

Hull is Well Streamlined 

The hull, which contains the cabins is well streamlined. 
It is very similar to that of the Wal except that the bow is 
sharper. While not as efficient aerodynamically, a better per- 
formance on the surface is thus attained. The hull is bnilt 
up of as many flat surfaces as possible to facilitate construc- 
tion, the cross-section at any point being almost a rectangle. 
Great care was taken to eliminate as much as possible cross- 
bracing in the hull, thus providing an unobstructed cabin. 
Following the European practice the hull is almost flat on 



the bottom. The slight V at the bow is reduced until the 
bottom is flat at the first step. The step is so constructed 
that it is deeper at tfie keel than at the chines. The rear 
step, if it may be called such, is ot unique design. It is a 
protuberance oil the hull extending from the first step back- 
ward. Its bottom tapers, gradually increasing in depth at 
the keel from a flat surface at the first step until there is a 
slight V at the end, which might be called the second step. 
This surface does not extend the full width of the hull. In 
plan view it tapers to a point giving it a streamline form. 
This rear step greatly aids maneuvering on the surface, es- 
pecially in a cross wind. 

Both the hull and water stabilizing stubs are divided into 
water tight compartments with bulkheads arranged in such 
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a manner that the compartments are easily accessible for 
inspection or repair. The arrangement of pilot, radio, pas- 
senger and freight compartments depends on the service for 
which the plane is to be used. At present the Superwal is 
fitted for commercial purposes. 

Beneath the engine mount and close to the center of gravity 
is a compartment used as a tank room in which 830 gal. of 
gasoline are carried. It is natural that the other varying 
loads should be placed close to the center of gravity. For 
that reason the passengers are provided with two cabins, 
the forward one housing thirteen passengers in front of the 
tank room, and the rear passenger cabin housing eight. Lug- 
gage and freight is carried in a space in the hull behind 
the rear cabin. The main entrance to the plane is beside the 
pilots’ cockpit at the bow in front of the forward passenger 
cabin. Adjoining the cockpit are the radio compartment 
and lavatory. There is an emergency exit in the rear of the 
plane above the rear passenger cabin. 

Passenger Comfort Provided 

Every possible measure has been taken to provide for the 
comfort and convenience of the passengers. The Superwal 
is equipped and furnished in luxurious style. A free unob- 
structed view for the passengers is made possible by means 
of large plate glass windows. The remoteness of the pilots’ 
cockpit to the engines is more than compensated for by the 



excellent vision attained. In this plane a cockpit close to the 
engines would make navigation very difficult. 

There is a passageway connecting the tank compartment 
and the engines. The forward side of this passageway car- 
ries the cooling radiators while the rear portion is provided 
with shutters. The air passes through the radiator, across 
the passageway and out through the shutters. By connecting 
this passageway to the passenger cabins a very efficient heat- 
ing system results. 

The engines, two Rolls Royce 650 lip., are arranged in 
tandem above the wing. As the engine mount was designed 
with a large safety factor, engines up to 1,000 hp. can be 
used. The tandem arrangement has been the topic of a 
great deal of discussion. Both engines being combined in 
one nacelle reduces the drag considerably. The central ar- 
rangement enables one to maintain flight on one engine with- 
out having to balance out any resulting torques by means of 
side rudders. 

The objection to having one propeller in the slipstream of 
the other and to having the two propellers turning in op- 
posite directions has been raised. Extensive tests have been 
made by the Dornier Company at Seemos, Germany. They 


found, using two 240 hp. Maybach engines in tandem on a 
tost stand, that there was a power loss of nine per cent. It 
is claimed that the resulting losses are considerably less in 
flight and that the advantages of the tandem arrangement 
more than compensate this loss. 

A semi-cantilever wing construction is used. The support- 
ing struts connect the mid-point of the semi-span of the main 
wing and the mid-point of the water stabilizing stub. The 
wings are built in three separate parts, the leading edge, 




externally braced. The rudder is conventional while the 
elevators are balanced by an auxiliary surface. All the tail 
surfaces except the fin are fabric covered. 

This giant flying boat is equipped for extraordinary ser- 
vice. Its seaworthiness combined with its excellent perfor- 
m'-nce lend it for use under the most adverse conditions. As 
a military plane its possibilities are again as great, giving 
a "cry dangerous offensive weapon. 

Equipped with two Rolls Royce 650 hp. engines the general 
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Height O'crall .... 
Length of hull . . . 

Breadth ot hull 

Breadth of huh will 
Max. speed (depend 
Climb to 3,50b ft. . 

Ceiling ■ 

Range normal 


Weight .empty 
Useful load normal 


Fuel for 1,368 n.i. 

Pilots 

Mechanic 

Radio operator . . . 

I'n ; - rgri x 


the Pi 'll! id Supernal are: 

91.7 ft. 

1.540 -i[. it 

8w.< ft- 

17.1 S ft. 

77.1 It. 

11.47 ft. 

24.57 ft. 

.line: .... 1 IS- 130.5 m.p.li. 

14 min. 

10,520 ft. 

1.36> ml. 

..... 3.0la 

2390 . 

. 7.040 111. 

13A70 :i>. 

n.0‘0 lb 


21 


Total 


25 


Useful Metal Clamp Placed on Market 

An ingenious nil-purpose clamp has been placed on the 
mai'ket by the Mosler Metal Products Co., Mt. Vernon, N. V., 
known for many years as manufacturers of aviation spark 
plugs. 

The clamp, patented under the trade name, “Wraplock”. 
consists of rust-proofed strip steel and a galvanized steel 
buckle which together make a strong and effective device 
useful for many construction or repair purposes. 

In Commander Rvrd’s Fokker monoplane Wraplock 
clamps arc used to hold the fairing on the horizontal steel 



tubes through which pass the engine controls, fuel line and 
tachometer shafting from the fuselage to flic right and left 
outboard engines. 

Wraplock is put up in a container similar to a metal rule 
and tlie strip steel is ruled out in the same way. In the 
container is :i tray holding metal buckles and a small steel 
racket with split pin attachment for tightening and locking 
the strip steel on the buekle. as shown in the illustrations. 

The Wraploek clamping device is simple and it can be 
quickly applied. Coupled with its strength these features 
appear to make it a valuable aircraft accessory in the fac- 
tory. field shop and emergency kit of the flier. 


How to Make Wraplock Clamps 


Stinson Leads Ford Tour at Hammond, Ind. 

As Aviation* goes to press, Eddie Stinson piloting liis 
Stinson monoplane still maintains a big point fend in the 
1 02 7 Ford Reliability Tour. At the close of last week's ac- 
count of the event it was stated that at Baltimore, Mu., Stin- 
son bad a total of 2,7S5.4 points to bis credit. When thir- 
teen planes cheeked in at the Ford airport near Hammond, 

I ml. on July 11, Stinson had increased his point score to 
11,1)4(1.5 points. 

I'p until July 10 Randolph G. Page piloting a Hamilton 

Wichita, Kail., from Tulsa, Okla., the plane was forced 
down by a broken valve, which, although soon repaired, en- 
abled 11. O. Mummery in a Mercury biplane to move into 
second place. At llaminond Mummery was credited with a 
point score of 7,150.7 points. 

Tlie planes took off from Logan Field, Baltimore, on the 
morning of July 2 en route for Pittsburgh, Pa. From Pitts- 
burgh. where they had been greeted by thousands, the planes 
went on to Cleveland. When but six miles on tlie way Cloytl 
Clevenger piloting an Alexander Eagleroek was forced to 
return due to a broken engine connecting rod. 

From Cleveland tlie route carried the plane3 to Kalama- 
zoo. Mich., Dayton, Columbus and Cincinnati, O., Louisville, 
Ky., Memphis, Tenn., Pine Bluff, Ark., Dallas, Tex., Okla- 
homa City and Tnlsa, Okla., Wichita, Kan., Omaha, Neb,, 
Moline, 111., and Hammond, Ind. 

A feature of the arrival at Hammond was the attempt 
by the entrants to “bomb” the city. Circling nbont at a 
1,000 ft. altitude the pilots attempted to drop rubber balls 
into a net stretched in Harrison Park. Little success was at- 
tained. 

Next week’s issue of Aviation* will contain an illustrated 
eve witness story of the finish of the tour and also a technical 
description of the planes. 

Five Sections in Airways Division 

Five sections have been organized within the Airways Di- 
vision of the Aeronautics Branch, Department of Commerce, 
these being: the Survey Section, Lighting Section, Radio 
Section, Weather and Communication Section and Maintenance 
Section. Airway extension superintendent George C. Miller 
has been plaeed in charge of tlie Survey Section and is as- 
sisted by eleven airway extension superintendents engaged in 
the survey of airways. Arrangements have been made no 
use of three airplanes in connection with the survey of air- 
ways, the planes being piloted by any one of the airway 
extension superintendents engaged in the survey. Each air- 
way extension superintendent is assigned to the survey oi 
approximately 200 miles of airway, with n chief of party 
in eliarge of the survey of each airway. Alvin W. Smith lm-. 
been detailed as chief of party in charge of the New York- 
Atlanta Airway and lias in his party throe airway extension 
superintendents. W. T. Miller has been detailed as chief of 
party of the survey of the Los Augclcs-Scnttle Airway and 
lias two airway extension superintendents in liis party. John 
Bonfortc lias been assigned chief of party of tlie Salt Lake 
City-Fasco Airway and lias two airway extension superin- 
tendents in liis party. 

The Lighting Section is in charge of Airway Engince. 
A. J. La Baie. assisted hv one associate airway engineer and 
three airway extension superintendents, for carrying out the 

supervision of installation of lighting facilities. 'Radio Engi- 
neer H. J. Walls has been assigned to the Airways Division 
to snpervse the installation of radio facilities under the radio 
division of the lighthouse sender'. Thomas H. Chapman 
lias been detailed to take charge of tlie Weather and Com- 
munication Soct’on of the Airways Division. There are five 
associate and assistant airway engineers, seven ainvnv me- 
chanicians and eight v caretakers engaged in the maintenance 
of airway facilities in the field organization of the lighthouse 
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C. M. Young to be Director cf Aeronautics 

The appointment of Clarence 31. Young of Des Moi.io, 
Iowa, as Director of tlie Aeronautics Br.ine.i, Depul'tnie t oi 
Commerce, has been announced by William P. AiacCrueken, 
Jr., assistant secretary for aeronautics. 

As Director of Aeronautics, Mr. Young will supervise tlie 
work of the entire Aeronautics Branch and act as first assist- 
ant to Secretary MncCraeken. He was originally appointed 
Chief of the Air Regulations Division in October, 1926. 

Awnkeii’ng of national interest in commercial aviation fol- 
lowing tin* successful transoceanic (lights has greatly in- 


New Balloon Stations to be Established 

in a recent oral niiuouiicciiicut. \i . R. Gregg, mctcorolo- 

tuer Bureau, staled that funds for tlie establishment of eignt 
new* liili.t balloon stations for upper air observation became 
available on July I and that several would bo established im- 
mcdiately. 

Stations will be established at Reno, Nev.; Modena, Utah; 
Louisville. Ky. ; llmire, Mont.; Sheridan, Wyo. and Knox- 
ville, Tenn., by Ang. 1, and stations will also be established 
at Greensboro, X. C., and at n spot yet to be decided in the 
Southwest as soon after that as possible. 

Heath Uses Converted Motorcycle Engine 

The Heath Airplane Co. of Chicago, builders of the Heath 
Parasol, desired to power their product with an engine of 
twenty to thirty horsepower that was light in weight, com- 
pact. reliable, easy to maintain, and most of all, inexpensive. 
This was accomplished by converting the Henderson four 
cylinder “Do Luxe” model motorcycle engine. Such success 
was met with the converted engine that the company is now 
converting Henderson motorcycle engines on a commercial 

The converted Henderson “De Lnxo” engine develops 23 lip. 
at 3,000 r.p.m. and weighs complete with the propeller 117 



Clarence M. Young, newly appointed^ Director of the Aeronautic Branch, 

creased the work of the Aeronautics Branch and necessitated 
the creation of the position, according to Secretary Mac- 
Cracken. 

With the organization of the Aeronautics Branch now com- 
plete and a trained personnel appointed to fill the positions 
authorized by tlie Air Commerce Act of 1926, Secretary 
MacCracken said that the appointment of Mr. Young to su- 
pervise the work will permit more timely service to civil 
aviators, aircraft and accessories manufacturers and other-, 
interested in commercial aviation. 

Mr. Young was formerly a member of the American Ex- 
peditionary Forces serving with the aviation corps on tlie 
Italian front. At the close of the War lie was held a prison- 
er in Austria after having been shot down over the enemy 

Up to the time of his appointment as Chief of tlie Air 
Regulations Division in tlie Department of Commerce lie 
was closely identified with commercial aviation activities. 

He was commanding officer of the 313th Air Squadron dur- 
ing tile time flint Col. Charles A. Lindbergh was a member 
of lhat organization. Officially representing the Department 
of Commeree. Mr. Young later examined Colonel Lindbergh 
for his license as transport nil* pilot under the Air Commerce 
Regulations and personally inspected and registered the Spirit 
of St. Louis as a commercial aircraft of the United States. 


Contracts for Fifty Planes in a Year 

The American Eagle Aircraft Corp. of Kansas City, Mo., 
announces that a contract lias been signed with Charles Field 
of Brooklyn, New York, for the delivery of fifty planes in 
twelve months to the American Eagle Aircraft Distributors 
of Now York. Ine. Mr. Field's corporation lias contracted 
for New York and other adjoining states. 

Additional announcement is made of the appointment of 
Fred F„ Pereira of Chelsea. Mass., to act ns distributor in 
that state. Mr. Periera maintains headquarters at the Boston 
Airport. 


111. The conversion consists of a special aluminum casting, 
stu|i shaft, thrust bearing and propeller hub. 

Tin* aluminum easting takes the plnec of the flywheel hous- 
ing, which is sawed off at the flywheel. Tlie flywheel and 
transmission are eliminated. A two hladed propeller of 4 ft. 
10 in. diameter is driven direct from tlie crankshaft. ' 

This engine, which was chosen for its low price and good 
all around performance, Ims been in use in Heath sport planes 
for some time. Tlie Heath Parasol, a small monoplane 
equipped with this engine, gives a fine performance, having 
a top speed of 70 m.p.li. and a landing speed of 32 m.p.li. 
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German Air Transport 

By LESTER D. GARDNER 



ARTICLE ONE 

N CONSIDERING the place of Germany in the world of 
aeronautics since the war, three developments stand out: 
the persistent and ever expanding civil air transport; 
the development of transport types of airplanes; and the 
dogged determination to continue, even under the most severe 
limitations, the building of the Zeppelin types of airships. 
The particular reason for this unique condition may he found 
in the limitations placed on Germany after the Armistice. 

German air transport was hard hit by the London ulti- 
matum of May 1921. The speed of German airplanes was 
limited to 106 m.p.h., the ceiling to 13,123 ft. and the com- 
mercial load to 1,323 lb. The 1000 hp. transport plane de- 
signed by Rohrbach and being built in the Zeppelin works 
had to be destroyed. The super-plane designed by Prof. 
Junkers could not be built and other limitations were placed 
on civil air transport that forced Germany to adopt a policy 
which has placed her far in the lead of all other countries 
in the air transport field. Deprived as the nation was of any 
military or naval aircraft, it was natural that the country 
that had made such valuable contributions to the science of 
aeronautics should seek an outlet for its genius in this field. 
Three things could be done. An aircraft industry could be 
kept alive. Airports of the most modern type could be cre- 
ated. Types of air transport airplanes could be produced. 
All of tiiese would keep an aeronautical personnel at work 
and available until the restrictions could be lifted. This 
modification occurred in May 1926, due largely to the neces- 


sity as well as the advantages of reciprocal arrangements for 
flying over Germany by airplanes of other countries, which 
necessarily permitted German aircraft to fly elsewhere than in 
Germany. Without giving all the details of the original re- 
strictions and the recent modifications, it may be said general- 
ly that Germany is now permitted to develop its Civil Avia- 
tion with only the limitation that the aircraft flown over 
air transport lines will not be susceptible of use for military 
purposes. 

This point was made particularly emphatic during a talk 
with Ministerilrat Brandenburg, Director of the Air Traffic 
Department of the Germany Ministry of Communication. 
Minister Brandenburg had a distinguished war record, hav- 
ing commanded many of the German aircraft squadrons that 
bombed so successfully England and France. He received 
the highest honors for his war service. He was wounded 
many times in action, resulting in the amputation of his left 
leg. Since 1924 he has been the directing head of the only 
authority in Germany which deals with aerial matters. (Luft- 
fnhrtablcilung des Reichsvenkehnsministeriums) . It was 
Herr Brandenburg who encouraged the placing of orders with 
remnants of the wartime aircraft industry so that they would 
not lose connection with aeronautical development. He di- 
rected the reorganization of German air transport companies 
in 1925 and has been a leader in the efforts made bv Ger- 
many to have the restrictions of 1921 removed. When seen 
in his office, he enquired if in the writer's travels over the 
air lines in Germany we had seen any evidence of a military 
development. As the answer was necessarily in the negative, 
Minister Brandenburg took occasion to emphasize the sin- 
cerity of purpose of those in charge of German Air Trans- 
port to develop air traffic along commercial lines exclusively. 

While other countries of Europe were compelled to ap- 
aropriate large sums for military and naval aviation and 
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in addition give subsidies to civil aviation, Germany, having 
neither army nor navy to support, could concentrate on civil 
aviation. The natural result has been that the aircraft pro- 
duced in Germany was not designed with an eye to possible 
use in war. The German constructors were concerned only 
with the production of passenger airplanes having a high 
pay load, conveniences for passengers and efficient commercial 
operation. 

First Air Transport Used During the War 

Germany’s geographical location makes it practically the 
hub of European air transport. Until the airplanes of other 
countries could fly over Germany, the expansion of interna- 
tional air traffic lines was very difficult, if not impossible. 
The first German air transport was used to carry messages 
during the War. Military messages and mail were sent from 
Berlin to Hanover and Cologne and from Riga and Kovno 
as far as Kiev and Sebastopol. The Deutsche Luftreederei 
was organized in 1917. Its air transport line from Berlin 
to Wcirmar was opened February 4, 1919, and carried im- 
portant communications to the National Meeting. Many small 
air transport companies were organized but no semblance of 
an organized transport system came into existence until 1923. 
The all-metal plane had been introduced and it is interesting 
to note that the cabin type Junkers’ airplane which was given 
Permit No. 1 is still in regular service. 

In 1919, the International Air Traffic Association was or- 
ganized at the Hague and today this group formulates the 
rules for the operation of the international services, subject 
to the legal restrictions of all countries. 

Out of the many air transport undertakings which of course 
could not operate successfully without government subsidy, 
two important organizations developed. Early in 1923, the 
German Aero-Lloyd was formed out of many smaller com- 
panies. At about the same time the Junkers-Luftverkehr was 
started. From 1923 until 1925 these two groups developed 
civil air traffic in Germany with assistance from the Govern- 


ment over an amazing network of air lines. In cooperation 
with the International Air Traffic Association, connections 
were made with foreign air transport companies so that 
through services could be maintained with the capitals of 
Europe. 

The Aero Uoyd was solely a transport enterprise. It was 
aot itself interested in the construction of aircraft and it 
was not bound down to any one make of plane. Its business 
was to employ, on its transport lines, the best German air- 
planes that could be constructed within the limits of the Allied 
restrictions, and it could take its choice from the products 
of the whole German aircraft industry. It ran a number of 
main lines in Germany in connection with other main lines 
abroad and with provincial lines in Germany. Its guiding 
principle was cooperation on a sort of pool system. In this 
way it ran the German section of the international line, Lon- 
don-Amsterdam-Berlin-Moscow, in friendly cooperation with 
Imperial Airways, Limited, the Dutch Iioninklijke Lucht- 
vnart Maatschappij, and (though here the connection was 
closer) the “Decrluft” (Deutsche-Russische Luftverkehrgesell- 
schaft). 

Junkers Aimed at Junkers Markets 

The Junkers concern, on the other hand, was not interested 
solely in air transport. If anything, it was more interested 
in the construction of the Junkers aircraft. The Junkers 
air transport company was the offspring of the airplane com- 
pany, and the whole of the system it controlled was built 
up around this company. Its mission was to provide markets 
for Junkers aircraft, quite as much as, if not more than, to 
develop national and international air traffic. It was a cass 
of serving two masters. The system also extended beyond 
the frontiers of Germany, and, by the middle of 1924, an 
attempt was made to amalgamate all its lines under the title 
.“Europa-Union,” with a capital of $2,500,000. The Europa- 
Union included air lines in Austria, Switzerland, Denmark, 
Sweden, Finland, and Esthonia, as well as in Germany. All 






of them had either been founded under the influence of the 
Junkers concern or had been drawn into its orbit under ar- 
rangements which left that influence predominant. Then 
airplanes came from the Junkers company; their technical 
development was carried out and their personnel trained 
by Junkers experts. The whole of the Europa-Union was 
bound to use only Junkers aircraft, and the Junkers company 
was to be its administrative center. The system also enabled 
the Allied restrictions to be evaded to some extent, under 
foreign flags. The growth of this organization began to 
arouse some uneasiness in Europe. It began to look like 
a great air transport monoply in Central and Northern Eu- 

The burden of subsidizing two rival companies proved to 
be economically unsound, and the German State, which had 



January 6, 1926. The new company was headed by three 
men who had been engaged in the direction of the Aero-Lloyd 
and Junkers air transport. Herr Otto Merkel was elected 
Director. He had previously spent many years in the United 
States and was an expert on shipping. Major Martin Wron- 
sky, formerly associated with Herr Merkel in the management 
of the Aero-Lloyd, and Dr. Erhard Milch of the Junkers 
Company were chosen as associate directors. 

On April 6, 1926, the Deutsche Luft Hansa opened regu- 
lar air transport service with 120 airplanes of various types 
r a system of scheduled air routes of 12,427 mi. Fifty 
different lines were in operation during the summer season, 
while during the winter of 1926-27 thirty lines covering 
6,214 mi. were flown. In 1927. the Deutsche Luft Hansa 
has increased its mileage bv fiftv »er cent and is now flying 
35,418 mi. every day on regnlarlv scheduled air lines. The 



a good deal at stake, as it subsidized the Junkers transport 
system as well as the rival concern, saw its opportunity to 
bring about an amalgamation which would cut down expenses, 
increase efficiency, and definitely divorce construction and 
transport. The Aero Lloyd had long been in favor of com- 
bination in the sphere of transport alone. 

After some months of negotiation, the amalgamation was 
concluded and the Deutsche Luft Hansa was organized on 
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figures show that 93,000 passengers were carried by the com- 
pany’s planes in 1926, with a total flying mileage of 3,822,- 
250. 

Approximately 7,000 lb. of air mail were carried monthly- 
on the national and international Luft Hansa lines. This 
did not include the huge quantities of newspapers transported 
daily in special airplanes to different parts of Germany. 

Eighteen European countries will be served daily during 
1927 by the Luft Hansa lines. The Deutsche Luft Hansa 
covers about seventy airports within German boundaries, to 
which another twenty aerodromes in foreign countries can 
be added. 

The airplane fleet in 1927 of the German Luft Hansa com- 
prises 200 planes and a distance of 46,000 mi. is covered by 
them every day. 

Eighty air transport lines are now in regular operation 


in Germany. Of these lines, fifteen or more have direct con- 
nections with foreign air lines to such commercial centers 
as London, Amsterdam, Moscow, Paris, Brussels, Vienna, 
Constantinople, Copenhagen and Stockholm. 

The development of the international air freight movement 
has resulted in the creation of a uniform international air 
invoice by the International Air Traffic Association which 
functions in the various countries of Europe. A size limit 
of 40x30x20 in. has been established for air freight pieces. 
While individual pieces may way up to 200 kg. and a total 
shipment may be 1000 kg., it is required that advance notice 
be given whenever individual freight pieces in excess of 20 kg. 
or 44 lb. are to be tendered for shipment Stations for receiv- 
ing freight have been established in the business centers of 
cities served by air lines. No special packing is required for 
air freight. Customs representatives are located at airdromes 
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where imports are received and a considerable part of the 
time saved by air transport is due to the prompt clearing 
of airplane freight by custom authorities. Including all ad- 
ministration delays, freight leaving London at 8 a.m. is de- 
liverable in Moscow at 5:30 p.m. the following day, against 
four full days by water and rail nnder the most favorable 
conditions. Freight may be prepaid or sent C.O.D. The 
regularity of the air transport service is given at 89% in 
1925, at 95.3% in 1926. 

Insurance of freight may be had to cover loss, theft, damage 
from defective loading, rain or breakage. Prohibited freight 
by air includes arms, ammunition, explosives and inflamma- 
bles. 

The development of airports at all the principal cities of 
Germany has been one of tbe main activities of German air 
transport. There is hardly a city of importance in the coun- 
try that cannot boast of a well-equipped airdrome with com- 
plete facilities for handling passengers, goods and mail. At 
nearly every flying field, a first class restaurant has been in- 


stalled and not only are passengers provided with meals, 
but every inducement offered to the public to come to tbe 
airports and see the arrival and departure of the planes. 
The hangars are substantially built and vary in size with 
the requirements of the field. Ticket offices, waiting rooms, 
customs bnreaus and passport offices are provided; every 
convenience, even to the point of luxury in some instances, 
is made available to the air traveling public. 

In Berlin, Tempelhof Field is the center of interest to the 
public as well as to air travelers. It was formerly a drill 
ground for the German Army. It has been transformed into 
a model airport and is one of the few flying fields in tho 
world located in the center of a city. Here are to be found 
not only the most complete aeronautical facilities, but a 
hotel is to be built which will still further provide a special- 
ized service for the air tourist. 

In succeeding articles, a description of German commer- 
cial aircraft and a detailed account of the principal air lines 
will be given. 
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Guggenheim To Finance Passenger Services 


H ARRY F. GUGGENHEIM, President of the Daniel Gug- 
genheim Fund for the Promotion of Aeronautics, Inc., 
authorizes the following: 

As a result of the great progress iu air transport in the 
United States, the trustees of tire Daniel Guggenheim Fund 
for the Promotion of Aeronautics have authorized equipment 
loans for the operation of passenger air lines in the United 
States. Equipment loans are and have been used extensively 
in the development of American railroad and street railways 
and the trustees of the Fund believe the same principles of 
financing should be applied to air transport. 

The equipment loan plan of the Guggenheim Fund will 
not only provide equipment for the demonstration of per- 
formance but will provide a concrete example of aeronau- 
tical financing upon which further financing can be de- 
veloped. The loans will be made only to existing operating 
companies for the purchase of the most modem, multi-en- 
gined planes of maximum safety and comfort so that an 
actual demonstration of performance and safety will be avail- 
able as an incentive for further development of passenger 
air lines in the United States. 


Survey to be Made of Routes 

Planes bought under the equipment loan provision must be 
designed to fly should one of the motors be disabled. The 
route or routes over which the new equipment will be flown 
must be approved for passenger carrying by the Aeronauti- 
cal Division of the Department of Commerce, which, through 
William P. MacCracken, Jr., Assistant Secretary of Com- 
merce for Aeronautics will install on the selected routes the 
most up-to-date communications and meteorological services. 

A survey will be made by the Daniel Guggenheim Fund in 
cooperation with the Department of Commerce and operators 
of existing air-mail routes for the purpose of selecting the 
most favorable routes for undertaking this practical experi- 

The Guggenheim Fund has always emphasized the fact 
that aviation must progress through the development of com- 
mercial flying. The Fund, which has for its primary pur- 
pose the promotion of ways and means of securing safety 
in flying, believes that popular support can be obtained for 
commercial airlines provided they give continued demonstra- 
tions of performance and safetv. The equipment loans of- 
fered by the Fund arc made solely for the purpose of allow- 
ing a reputable company further scope in demonstrating the 
practicability of aircraft in modern everyday life. 


Country Best Suited to Passenger Services 
Preliminary arrangements for a discussion of the equip- 
ment loans were considered at a meeting of representatives 
of each of the contract airmail services in New York some 
time ago. It was emphasized at the meeting that Europe has 
developed her aerial passenger carrying facilities to a high 
degree, while the United States has specialized in tho air- 
mail service. 

On the otliev hand, America, it was pointed out, was better 
suited to aerial passenger services since distances in this 
country arc greater and the use of airplane would materially 
reduce’ the time necessary to travel between the larger cities. 
The operators were unanimous in approving the equipment 


loan idea. 

Passenger airlines in Europe have been aided very greatly 
l>v state financial assistance. In the United States, however, 
air transportation lins been developed primarily without di- 
rect government subsidy, ns exemplified in the airmail ser- 
vice. all of the lines of which have been turned over to pri- 
vate operators. 

Multi-engined passenger earrving planes embodying the la- 
test designs for comfort and safety are expensive, both to bnv 


and to operate. Lack of financial support has held back the 
development of this phase of aeronautics in the United States, 
principally because the immediate response from traffic was 
not sufficient to allow operating companies to spend a large 
amount of money for equipment, the performance of which 
would draw further traffic. 

Many Air Officials Present 
Among those who attended the preliminary meeting at the 
offices of the Guggenheim Fund to discuss the equipment 
loans were: Secretary MacCracken, William B. Robertson 
and James D. Livingston of the Robertson Aircraft Corp.; 
L. H. Brittain of the Northwest Airways; Harris M. Hau- 
shue of the Western Air Express; Walter T. Varney of the 
Varney Air Service, Boise, Idaho; V. C. Gorst of the Pacific- 
Air Transport; George P. Tidmarsh of the Boeing Airplane 
Co.; C. M. Keys, Carl B. Fritsche and Col. Paul Henderson 
of the Nntional Air Transport; C. H. Biddlecombc of the 
Colonial Air Transport; William B. Stout and Stanley 
Knauss of the Stout Air Service; William B. Mayo, Chief 
Engineer of the Ford Motor Co. ; Anthony Joseph of the Colo- 
rado Airways; Maj. Reed Chambers of the Florida Airways; 
Clifford S. Ball of Pittsburgh; G. S. Childs of the Pitcairn 
Co.; and Charles Whrightson of the Varney Co. 


New Shock Absorber for Landing Gears 

The Gruss Air Spring Co. of America, announces that it 
is manufacturing the Gruss Aero Strut for use as the shock 
absorbing means on the landing gear for all weights of air- 
planes. 

The company states that this type of shock absorbing and 
anti-rebound unit incorporated iu the land type gear is ca- 
pable of absorbing shock loads up to several times the weight 
of the plane, without precipitable rebound. The unit is in 
full effect when taxiing, having a range of deflection from 
eight to ten inches and when inflated to its proper position 
is carried about two-thirds the range of its deflection. Con- 
sequently the air within the device is at its very lowest pres- 
sure for the weight of the plane and the load carried; the 
air pressure in the device being governed only by the weight 
of the plane which naturally is always susceptible to t In- 
flexibility nnder that particular weight. If the weight should 
vary, which it will, the air within the device will expnnd to 
a point just sufficient to sustain the changed weight of the 
plane or load, consequently giving a uniform flexibility at 
all times regardless of the weight carried or the force of 
impact when landing, eliminating all rebound and making it 
possible to effect much safer and shorter landings. 


Fifteen New Types at R. A. F. Display 

Fifteen new types of British aircraft were shown at the 
Royal Air Force Display held in London on July 2, 1927. 
The planes taxied' along the lino of enclosures, took off and 
flew round. No less than eight of these planes were fitted 
with the “Bristol-'’ Jupiter engine, and one with the “Bristol” 
Cherub. The planes, engines, and uses arc : 

Bristol Bulldog, Bristol Jupiter, day and night fighler: 
Gloster Gamecock. Bristol Jupiter, winner of the Sassoon Cup ; 
Short Chamois, Bristol Jupitor, Army cooperation; Handley 
Page Hinnidi. two .Jupiter*, night bomber; Gloster Goring, 
Bristol Jupiter, day bomber: Boulton & Paul Sidestrand, 
two Jupiter*, day bomber; Vicker's Valiant, Bristol Jupiter, 
General purposes; Westland Wapiti. Bristol Jupiter, gen- 
eral purposes: Pterodactyl, Bristol Cherub, aerodynamic’ re- 
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Tail Spins and Flat Spins 

W ith Special Reference to Accidents Due to Non-Recovery From the Latter 
By B. V. KORVIN -KROUKOVSKY 


W E FEEL rather sure that airplanes are quite sate. 
Accidents happen \vv seldom. \\c iinye excellent 
records of the Air Mail, flying many miles without 
mishaps of any kind; and we have equally good records of 
passenger transport on a large number of air lines in Europe. 
Only onco in a while do we hear of an accident due to colli- 
sion in training, which is easily explained by the requirements 
of the training for air combat and formation flying. The 
time of mysterious, unexplicable accidents seems to have 

Occasionally, however, there appears a series of accidents 
only partially explainable, which reminds the engineers that 
there is still something left to be investigated and to be learned 
in applied aerodynamics. Recently there have been several ac- 
cidents on different airplanes due to non recovery from a flat 
spin. The tail spin is a rather common manoeuvre, known for 
a long time, and not infrequently used in air combat, as well 
as in demonstration flying. When carried out at a sufficient al- 
titude, it contains no elements of danger. Its occurence at a 
low altitude, however, particularly immediately after take-off, 
has been the cause of about 90 per cent of the fatal accidents. 
There seems to exist, also, a rather vicious variety of this 
manoeuvre, from which recovery was found very difficult, 
if not impossible. This variety became known under the 
name of “Flat Spin." 

Study of Flat Spin Difficult 
The study of such a thing as the Flat Spin is rather diffi- 
cult because of the dangers connected with experimenting 
with it, and, consequently, a very limited amount of experi- 
mental data is on hand. There exists a certain amount of 
wind tunnel research, but little data to connect it with full 
scale airplanes. It is natural, also, that private concerns, 
whose airplanes develop such undesirable characteristics, do 
not publish any data, but are rather trying to avoid publicity. 
It is only from government reports and investigations that a 
certain amount of data is available. The reports of the 
British Advisory Committee for Aeronautics contain consider- 
able amount of data on normal spins and on autorotation. 
They also give wind tunnel data on two airplanes— Bantam 
and Springbok, which refused to come out of a tail spin iu 
flying tests. The Bureau of Construction and Repair Techni- 
cal Note No. 164 gives the results of a number of spinning 
tests on a Naval training airplane, which on several occa- 
sions refused to come out of a tail spin. In May 30th is- 
sue of Aviation some data is given on spinning of two Army 
observation airplanes, which were also deficient in this respect. 
With this material on hand we will try to investigate the 
peculiar properties of tail spins in general, and of flat spin- 
ning in particular. 

The normal tail spin is usually started by stalling the 
airplane, shutting off the engine, and pulling the control 
stick back and to one side. The rudder is also turned to the 
same side, as the control stick. The nose of the airplane 
is first observed to rise up ; the machine rolls to the side, to 
which the control stick is moved, turning simultaneously in 
the same direction. As the rolling and turning develops, the 
nose drops down. Very soon quite regular spinning motion 
is established nnd the pilot feels as though he were sliding 
down along the thread of a deep screw. This steady, although 
rapid, spiral descent persists as long as the pilot holds the 
controls in the position described above. As soon as he 
brings the controls to neutral position, the spinning stops, 
and the machine is found to be in a vertical nose dive, from 
which it is easily leveled out by the elevators. The censing 


of rotation and leveling out of dive occupy a definite period 
of time, during which a certain altitude is lost. As -mentioned 
before, the normal tail spin is dangerous only when the alti- 
tude needed for recovery is lacking. 

The flat spin starts in the same way as a normal spin. As 
a matter of fact, it is a normal spin at the beginning. As it 
progresses, however, the speed of rotation increases and the 
nose of the machine rises up to a more horizontal position. 
When this state is reached, it is very difficult to bring the 
machine out. It may be interesting to cite here the descrip- 
tion of a flat spin sent to us by Mr. N. B. Mamer of Spokane, 
Wash., who found himself in a flat spin together with two 
passengers while trying out a rather well known commercial 
airplane. The airplane did not come out of a spin and wa3 
crashed, fortunately without injuries to its occupants. 

Mr. Mamer writes “. Having the good safe altitude of 

2000 ft., and desiring myself to sec how the ship would act 
in a spin, I did a wing-over into a spin with power on, stick 
all the way back and rudder hard over. Without any hesi- 
tation whatever the ship started spinning. Feeling elated 
over this final evidence of manoeuverability and having made 
two spins I decided to come out. The motor was throttled 
as soon as the ship started spinning. Applying full oppo- 
site rudder, stick forward and away from the spin I moved 
the throttle wide open to get a quicker bite on the tail sur- 
faces. To my surprise the ship kept right on spinning the 


nose gradually working its way up. At first I did not mind, 
assuming it was merely one of those slow recovering ships 
with which I had had previous experience. But before, the 
nose always acted differently, instead of working its way up, 
it moved in the other direction. After several more turns 
with power full on, the fuselage became practically horizon- 
tal the ship spinning faster and faster. Throttling the mo- 
tor the nose seemed to drop slightly nnd the whirling motion 
moderated somewhat but no tendency to come out of the spin 
resulted. By this time the ship settled into a steady rapid 
spin with tile fuselage absolutely horizontal, the center of 
rotation feeling as if it were between the front and rear 
cockpit. Again I tried to right the ship with full throttle 
leaving the motor wide for about four turns but the only 
effect was more rapid spinning. Taking my hands and feet 
off the controls entirely for several turns did not produce, 
anything. Once more I tried power but the propeller blast 
evidentnlly was not forceful enough to reach the tail due to 
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the terrific whirling motion. Every combination of control 
was tried but without result. It was estimated by observers 
on the ground the ship made from 18 to 20 turns on its 
downward journey.” 

The basic cause of the tail spin is stall and autorotation. 
Under autorotation is known the property of a lifting surface 
to spin about its fore-and-aft center line when subjected to 
the action of the wind at a large angle of incidence. When 
the lift coefficient of a wing is plotted against the nngle of 
incidence, it is found that lift increases only to a certain 
limit. After reaching a certain angle known as the angle 
of maximum lift or burble point, the lift of the wing ceases 
to increase and actually begins to diminish, i.e. further in- 
crease of the angle of incidence causes decrease of the lift. 
Let us imagine now an airplane stalled until its angle of 
incidence is considerably larger than angle of maximum lift, 
say 25 deg. Let us imagine now that action of the controls 
makes this airplane roll to the left. If we consider a cer- 



tain part of the wing near the tip, we will find that vertical 
velocity of this part, due to rolling, is added geometrically 
to the horizontal velocity of the wind. In case of the left 
hand wing moving downwards, the resultant of these two 
velocities acts at a larger angle to the wing chord than the 
original wind velocity. I.e., the angle of incidence of this 
wing is increased. This immediately causes decrease of the 
lift on the left hand wing. In a similar way the right hand 
wing moving upward is found to be at the smaller angle of 
incidence, and its lift is found to be increased. Thus, we 
find decrease of the lift on the wing moving downward nnd 
increase of it on the wing moving upward. The presence of 
such unbalanced lift forces evidently causes the wing to con- 
tinue and even to accelerate its rolling in the same direction. 
The icing set in a wind at an angle of incidence larger than 
the angle of maximum lift will rotate automatically if motion 
is started in either right or left hand direction. For the more 
detailed analysis of the autorotation and of the tail spin 
the reader is referred to the article on “Stability and Con- 
trollability of Airplanes” in “Aviation” for May 4, 18 and 
25, 1925, pages Nos. 488, 546 and 574. 

Definite Velocity of Autorotation 
Both laboratory and actual flying experiments show that 
for each wing there is a definite velocity of autorotation. 
This velocity is directly proportional to the wind speed and 
inversely proportional to the span of the wing. It varies 
also with the angle of incidence. In laboratory reports the 
velocity of autorotation is usually described by non-dimension- 
al coefficient ps/V, where p is velocity of rotation in radians 
per second; s is semi span in feet, and V is wind speed in 
feet per second. The autorotation becomes possible only. at. a 
certain angle of incidence.- As the angle of incidence is in- 
creased, the velocity of autorotation increases also up to a 


certain maximum, after which it diminishes and ceases al- 
together at a certain larger angle. Thus, the experiments ou 
the model of Avro training biplane, results of which are 
shown on Fig. 1, disclose that autorotation starts at an angle 
of 18 deg., reaches its maximum velocity at 28 deg., and 
ceases at 32 deg. At maximum velocity of autorotation the 
coefficient ps/V is found to be 0.28. The range of angles, 
at which the autorotation is possible, and the maximum ve- 
locity of it are two factors of prime importance in the study 
of « tail spin. We will sec later that the so-called flat spin 
occurs only when the velocity of autorotation is abnormally 
high. . 

Study Divided in Two Parts 

The following study can be divided in two distinct parts: 
The first part deals with the shape and arrangement of thj 
wings affecting the speed and range of autorotation; the 
second part will deal with the effect the autorotation produces 
on the balance and controllability of an airplane. 

The laboratory experiments show that fuselage and the 
tail surfaces have very little effect on autorotation; prac- 
tically everything depends on such characteristics of the 
wings as gap to chord ratio, stagger, decalage and washout. 

On Fig. 1 are shown the results of the experiments on auto- 
rotation of model B. A. T. Bantam airplane, which was found 
difficult to get out of a tail spin. It was found that with no 
stagger and gap to chord ratio of 0.81, the autorotation had 
lower limit of 20 deg., but had no upper limit. The velocity 
of autorotation was also found to be very high. The reader 
will note that at 37 deg. angle of incidence the velocity of 
autorotation of this model was about twice that of the Avrn. 
When the gap to chord ratio on the model was increased 
1.03, the autorotation ceased at about 34 deg. and its velocity 
although still rather high, had a definite maximum value. 
These experiments show that in case of an unstaggered bi- 
plane the velocity of autorotation increases, as the gap is 
decreased. 

The experiments on autorotation of the staggered biplane 
of R.A.F.-15 wing section with gap to chord ratio of one 
are shown in Fig. 2. The aerofoils were 3" by 18" in 
size. The reader will observe that in case of no stagger and 
no decalage, the range of autorotation was from 19 to 30 
deg. of the angle of incidence. Maximum speed of the auto- 
rotation was found to be 100 r.p.m. When the wings were 
rearranged with negative stagger of 25 deg., i.e. when lower 
wing was ahead of the upper one, the autorotation started 
earlier, at 16 deg., and had no upper limit Its velocity was 
considerably higher than in case of the unstaggered biplane. 
When the wings were arranged with positive stagger of 25 
deg. the autorotation was found to be impossible. Positive 
stagger of sufficient magnitude prevents the autorotation. 

Bristol Fighter Experiments 

Decalage was also found to have great effect on autorota- 
tion, particularly in case of positive stagger. As a rule 
the range and velocity of autorotation increase with the angle 
of incidence of the lower wing. The autorotation was found 
possible even in case of the staggered biplane, if the angle 
of incidence of the lower wing was 2 deg. larger than that of 
tile upper wing. 

On Fig. 3 are shown the results of experiments on tint 
model of Bristol Fighter with different rigging of the ail- 
erons. When the ailerons were rigged in standard way, La. 
so that they were flush with the wing, the range of autorota- 
tion was from 19 to 32 deg. and its maximum velocity 
ps/V = 0.3. Rigging all the ailerons to be at an angle of 
10 deg. below the wing caused considerable increase of range 
and of velocity of autorotation. On the other hand, rigging 
of ailerons at negative angle reduced the rangq and velocity 
of autorotation. The Fig. 3 shows that when the ailerons 
were rigged up 14.9 deg. the autorotation became practically 
impossible. Nobody is expected, of course, to rig the ailerons 
as much as 10 or 15 deg. up to prevent the autorotation, but 
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the experiments are indicative of what can be expected in 
case of washout of the wing tips. Rigging the ailerons up 
is equivalent aerodynainically to making washout. We can 
conclude that washout of the wing tips has great effect on 
autorotation, and can be used for prevention of the tail spin. 
It is interesting to note in this connection that aerofoil theory 
shows the washout of as much as 9 deg. to be beneficial for 
reduction of drag at climbing angles of incidence. 

Thus we see that several means are available for controlling 
the range and the velocity of autorotation and of securing 
any desired degree of spinning ability or inability in an air- 
plane. Increase of the gap to chord ratio, increase of the 
stagger, reduction of the angle of incidence of the lower 
wing and washout of the wing tips tend to slow down or 
eliminate the autorotation. Inversely, decrease of the gap 
to chord ratio, negative stagger, increase of the angle of in- 
cidence of the lower wing as compared to the upper one and 
wash-in tend to aggravate the violence of autorotation, and 
hence of the tail spin. 

Radius of Turn Less than Span 

Now, after considering the characteristics affecting auto- 
rotation, we will turn our attention to the effect the autoro- 
tation produces on the control and balance of an airplane. 
We will assume that in normal flight the airplane was bal- 
anced and the controls were in neutral position. In order 
to stall an airplane with a fair degree of stability, and in 
order to keep it at the angle of incidence of 20 to 30 deg., 
at which the spin is possible, the control stick usually has 
to be pulled all the way back. Release of the stick to neu- 
tral position, or pushing it forward, must result immediately 
in decrease of the angle of incidence to the value at which 
the autorotation is no longer possible. Does the autorota- 
tion itself make any change in the balance, and tends to es- 
tablish the tail spin as stable condition? Apparently it does. 

• The observations made on the tail spins (R. and M. No. 
618) of actual airplanes in England show that often the ra- 
dius of the turn is less than span of the airplane, and that 
there is very little sideslipping or skidding. The experiments 
made at McCook Field (AviATrox May 30. 1927) also cor- 
roborate this later statement, as the pilot reported that no 
tendency wa= observed towards being thrown from side to 
side of the cockpit. The movement of an airplane is then 
about as shown on Fig. 4. The longitudinal axis of an air- 


plane is tangent to the curved flight path at the center of 
gravity. There is no sideslipping or skidding as far as the 
wings are concerned, yet the tail meets the air as though 
the airplane was skidding. The angle of yaw at which the 
tail surfaces meet the air stream is evidently larger, when 
the radius of the turn is smaller. In extreme cases this angle 
of yaw may be as large as 40 degrees. 

The wind tunnel experiments made on the models of sev- 


eral airplanes show that effect of the yaw on balance is 
to increase the pitching moment algebraically, i.e. to make it 
more positive. The results of one of these tests are shown 
on Fig. 5. With no yaw the model biplane was practically 
in balance at the angle of incidence of 8 deg., and had largo 
diving moment at the angle of 20 deg., tending to reduce this 
angle. When the model was yawed 32 degrees it was found 



to be in balance at 20 deg. angle of incidence. Further ex- 
periments made separately on the wings showed that their 
contribution to this effect is very small, and that change of 
pitching moment is almost entirely due to tail plane. Thus, 
in a tail spin the empennage meeting the air at large angle 
of gate will produce considerable stalling moment. This 
moment tends to hold an airplane at large angle of incidence 
favorable for continuation of the autorotation. If the win" 
characteristics are such that speed of autorotation is low, the 
radius of the spin will be large, the angle of vaw of the tail 
will be small, and the stalling effect of the tail plane will be 
negligible. 

Dynamic Effect Due to Centrifugal Force 
If on the other hand the wing arrangement of an airplane 
is such as to cause the autorotation of high speed, the radius 
of the turn will be small, the angle of yaw of the tail plane 
will be very large and so will be the change of the pitching 
moment. The airplane which required full movement of the 
elevator in order to bring its angle of incidence up to one 
needed for autorotation, may remain at that angle even with 
the elevators released, if the speed of autorotation is sufficient- 
ly high. 

Resides the aerodynamic effect of autorotation, described 
above, there is dynamic effect due to centrifugal force of the 
masses. On Fig. 6 an airplane is shown living at an angle 
of incidence a in a tail spin and rotating about the 
flight path with angular veloeitv p. It is evident from the 
sketch that centrifugal forces due to rotation, acting on the 
masses m>. m, etc. located along the axis of the airplane, tend 
to make this axis perpendicular to the axis of rotation. The 
stalling moment AM due to the mass m located at the distance 
x from the center of gravity on fore-and-aft axis of the 
airplane is: 

AM = m x Sin a p X x Cosa = V,m x" p 1 Sin 2a 
Tn a similar way for any mass m located at the distance 
z on the Z axis of the airplane we get: 

AM = — Vn m a’ p’ Sin 2a 
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or, integrating to get the pitching moment due to all masses, 
we get: 

(1) M = i/ 2 (I. — L) p* Sin 2a 
where I« is the moment of inertia about vertical axis, and Is 
is the moment of inertia about longitudinal axis of the air- 
plane. As I> is always much larger than la, the moment due 
to centrifugal force in autorotation is always positive, i.e. 
stalling. 

In R. and M. No. 976 the following figures are given for 
the Bantam airplane which was found very difficult to bring 
out of tail spin: 

I. — I. = 317 slugs X ft’ 
p = assumed to be 4 radians per second. 
a = assumed to be 30 deg. 

Then we have: 

M = 0.5 X 317 X 4' X 0.857 = 2180 lbs. ft. 

Assuming the speed of the Bantam in a tail spin to be 
about 70 m.p.h., this moment is found to be about equal to 
the total elevator control available at 30 degrees angle of in- 
cidence. 

We want to call the reader’s attention to the fact that stall- 
ing moment due to centrifugal force or dynamic effect of au- 
torotalion is proportional to the square of the rotational 
speed. The angle of incidence a also increases with the speed 
of rotation and so does Sin 2a, which reaches its maximum 
value at 45 deg. Like the yaw effect of the tail plane dis- 
cussed before, the dynamic effect is negligible if the speed 
of autorotation is low, and becomes equal or exceeds the 
power of the elevators if the velocity of autorotation is 
sufficiently high. 

Rudder Effect Improved by the Yaw 

The laboratory experiments on autorotation indicate that 
presence of the empennage and the shape of the fuselage have 
very little effect on autorotation. In these experiments, how- 
ever, the movements of the model are limited to the roll and 
do not include the yaw. The examination of the Fig. 4 
shows that yaw of the tail is necessary characteristic of a tail 
spin. This being the case, it is evident that extra large 
vertical tail area will resist the yaw, and hence can slow in- 
directly the autorotation. This is well confirmed by experienco 
with spinning of full sized airplanes. In particular the 
rudder represents the most powerful of all means for con- 
trolling the airplane at the angles of incidence above stalling. 
Even in the tail spin it can be used for quicker recovery, 
and in many airplanes it is possible to reverse the direction 
of the tail spin by quick action of the rudder. 

Unlike the other controls, the effectiveness of the rudder" 
is not diminished by the yaw, in fact it is considerably im- 
proved. It is very much diminished, however, by increase of 
the angle of incidence, probably because of the shielding 
effect of the stabilizer. The Table I taken from Rep. and 
Memo. No. 976 shows the yawing moment due to rudder 
turned 20 deg. at different angles of incidence and of vaw- 
on the model of Bantam airplane. It will lie observed that 
at moderately large angle of incidence, say 20 deg., the loss 
"f the rudder efficiency due to angle of incidence is largely 
balanced by the gain due to yaw. This condition corresponds 
to the normal spin, when neither angle of incidence, nor yaw 
of the tail become excessive. In case of the very fast auto- 
rotation. found in a flat spin, the average angle of incidence 


may reach as high values as 40 deg., which results in almost 
complete loss of the rudder control. 

Thus the rudder control is indirectly affected by autorota- 
tive characteristics of the wings. In the machine like Avro 
504, or like Bristol Fighter, the curves for which are shown on 
Fig. 3, the autorotation is possible only at the angles of in- 
cidence from 20 to 32 degrees, at which angles the rudder is 
still effective and can be used to assist the recovery. Any 
further increase of the angle of incidence of these airplanes 
makes the autorotation, and hence the tail spin impossible. 
In case of the machine like Bantam, shown on Fig. 1, there is 



We said repeatedly that autorotation is the cause of the 
tail spin, and that violence of the tail spin depends on the 
speed and range of autorotation. We must not forget, how- 
ever, that autorotation itself is the result of the stall, and 
cannot occur unless the airplane is stalled, and its angle of 
incidence increased to something like 25 deg. If tile stability 
characteristics of an airplane are such as to make the stall 
and increase of the angle of incidence to 25 degrees or more 
very easy, It will spin easily or not depending on autorota- 
tive characteristics of the wings. If the stability characteris- 
tics are such as to make stall difficult, and increase of the 
angle of incidence to 25 deg. impossible, it will be found im- 
possible to make it spin, regardless of the antorotative charac- 
teristics of the wings. Thus, the fore-and-aft stability and 
balance have very important bearing on spinning characteris- 
tics of an airplane. 

Two airplanes may lie balanced equally well in normal 
flight, yet will show different characteristics when stalled. 
The airplane of which the center of gravity is located well 
forward of the center of pressure is balanced in normal flight 
bv down pressure of air on the stabilizer. This down pres- 
sure depends on the speed of the machine and on the down- 
wash of the wuigs. When the wing burhles in stall the angle 
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of downwash is decreased, and so is decreased the down pres- 
sure on tail. The balance is destroyed, the machine drops 
its nose and dives until flying speed is regained. Only by 
very powerful action of the elevators can such a machine be 
held at large angle of incidence required for autorotation and 
spinning. On the other hand, the airplane, of which the 
center of gravity is located to the rear of the center of pres- 
sure, is balanced in normal flight by lift of the stabilizer. 
Burbling of the wing and reduction of the angle of downwash 
may cause burbling of the stabilizer as well, ns was explained 
in detail in the article “On the Control of Airplanes at Low- 
Speed” in Aviation for June 21, 1926. Such an airplane 
will be found to remain in the stall without any tendency to 
recover, and in fact may increase its angle of incidence. Need- 
less to say, such an airplane will spin even if the controls arc 
released to neutral position. 

Consideration of Results 

So much for the theory. Let us consider now the results 
of the experiments made on spinning of the actual airplanes. 
Table II was compiled from the record of forty trial spins 
found in the Technical Note No. 164. The reader will note 
that in one test with loading such as to require — 3 degrees 
stabilizer setting for balance in normal flight, the tail spin 
was found impossible. As the load in rear cockpit was in- 
creased, requiring less and less negative stabilizer setting, the 
flat spin was obtained easier, and the recovery from it was 
more and more difficult. The airplane under consideration was 
found to be at its worse when equipped as landplane with 
pilot and passenger. In this case its center of gravity was 
located at about 35 per cent of the chord, the flat spin was 
readily obtained, and the recovery from it was difficult and 
slow. The airplane was found to be at its best when equipped 
as seaplane with no load in rear cockpit. In this case its 
center of gravity was located at about 24 per cent of the 
chord, and flat spin could not be obtained under any 
conditions. 

The B.A.T. Bantam often mentioned in this report had 
its center of gravity at 42.5 per cent of the chord. It 
usually could be just brought out of a spin by vigorous use 
of the controls. Two accidents with this type of the air- 
plane due to non-recovery from a spin arc on record. The 
Springbok airplane, described in R. and M. No. 965, had 
its center of gravity at 38 per cent of the mean chord. On 
one occasion when it was spun, it did not show any near 
approach to recovery. 

Both airplanes mentioned in the article “Spinning Tests 
on Observation Planes— McCook Field” in Aviation for May 
30. 1927, recovered quicklv from tail spin, when balanced 
at 20 per cent of the chord, using about 600 feet of altitude 
for recovery. Under full load condition, with the balance, 
at 35 per cent of the chord, the recovery was slower. 1000 
feet of altitude were lost and the control forces were greater. 
At the balance location at about 5 per cent further to the 
rear of the full militarv load position, both aimlanes stopped 
spinning so slowly and the control forces were so high, that 
thev were considered unsatisfactory. 

Thus, both theoretical considerations and practical experi- 
ence show that tail spin occurs easier and becomes more' 
dangerous the farther aft is the center of gravity _ located. 
Generally speaking location of the center of grnvitv from 
25 to 30 per cent of the mean aerodynamic chord will allow 
easy recovery, while with the center of gravity located farther 


to the rear than 30 per cent of the chord one can often get 
in serious trouble. As a matter of fact it is seldom that any 
tail spin at all can be obtained with the center of gravity lo- 
cated as far forward as 25 per cent of the chord. 

We have considered the characteristics of the wing arrange- 
ment affecting the speed and the range of autorotation. We 
have considered the effect the autorotation has on the balance 
and on the control of an airplane. Wc have considered the 
disappearance of the rudder control at large angles of in- 
cidence, and the effect of location of the center of gravity. 
We have found that stagger, gap to chord ratio, deealage 
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and washout have great influence on the speed and range 
of autorotation, and give us the means of controlling it. We 
have found that the speed of autorotation is responsible 
for generation of two stalling moments, due to action of the 
tail plane and due to inertia of the masses, which are capable 
of holding the machine at very large angle of incidence in 
a flat spin, even against action of the elevators. We have 
found that large increase of the angle of incidence in a very 
fast spin leads to considerable weakening, and often complete 
disappearance of the rudder control, depriving the pilot of 
this last means of bringing the machine out of spin. We 
have remembered, rather evident fact, that location of the 
center of gravity beyond 30 per cent of the chord makes it 
easier for the machine to reach such high angles of incidence 
as are required for spinning, and makes it more natural for 
it to stay in balance at these angles, making recovery more 
difficult. Let us consider now how the above principles fit into 
the description of the tail spin given at the beginning of this 
article, and what is the difference between the normal and 
flat spin. 

Let us consider perfectly normal and well balanced air- 
plane with its Center of gravity located at 30 per cent of 
the chord, and with such an arrangement of the wings, that 
coefficient ps/V during autorotation does not exceed 0.3, and 
the range of nutorotation is limited by the angle of incidence 
of 33 degrees. The airplane so balanced will readily respond 
to the controls, and will stall when made to do so by the 
pilot. As the ancle of incidence of some 25 degrees is 
reached and the initial rotation is given by the action of the 
rudder and ailerons, the autorotation establishes itself and 
the norma! tail spin results. As the velocity of the rotation 
p is not large, and the angle of incidence a is moderate, the 
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stalling moment M, determined by formula (1), is not im- 
portant whatever is the distribution of the masses in the 
airplane. The angle of yaw of the tail shown on Fig. 4 is 
also moderate, and the stalling moment due to it hardly 
exists. Our airplane is held nt an angle of incidence needed 
for spin almost entirely by the power of the elevators, and 
release of these causes immediate reduction of the angle of 
incidence and ceasing of autorotation, and hence stopping of 
the tail spin. As the average angle of incidence is between 
25 and 30 degrees, the rudder retains its effectiveness and can 
be used, if desired, to hasten the recovery. The angle of in- 
cidence cannot exceed 33 degree in this spin, as the auto- 
rotation is impossible above this angle. 

We find different picture in case of an airplane with the 
center of gravity located at 40 per cent of the chord, and 
with wing arrangement such as to have no limit neither to 
speed, nor to range of the autorotation, as for instance was 
the case with Bantam airplane with gap to chord ratio of 
0.81. 

Increase of Incidence Increases Rotation 

When such an airplane is stalled, it gradually takes up an 
increasing rate of spin, while the angle of incidence “builds 
up” under action of two powerful stalling moments due to 
inertia of the masses and due to skidding of the tail. In- 
crease of the angle of incidence in this case causes increase 
of rate of rotation, which in turn increases stalling moment 
and results in further increase of the angle of incidence. In 
this way very high speed of rotation, and very large angle 
of incidence can be reached. Under such conditions, when 
the stick is put forward for recovery from spin, instead of 
the machine coming out at once, it will merely take up a 
different attitude, still however within spinning range of in- 
cidence. It is interesting to note that in all cases of the 
flat spin, the machine went into a spin slowly and, gradual- 
ly over the period of several turns, settled down to a fast 
spin at very large angle of incidence. 

The flat spin appears to be the result of backward location 
of the center of gravity (beyond 30 per cent of the chord) 
combined with icing arrangement capable of very high spee-l 
and wide range of autorotation. In normal airplanes with 
normal degree of manoeuverability such as Avro 504 and 
Bristol Fighter the speed of the autorotation does not exceed 
ps/V=0.3, and the range is limited to the angle of incidence 
of 33 degrees. In such a case neither position of the center 
of gravity, nor distribution of the masses have much impoi- 
tanoe. If the wing arrangement of an airplane is such as to 
allow very high speed of autorotation such as ps/V=0.6 nt 
very large angle of incidence, the question of recovery from 
a spin depends entirely on the position of the center of gravity 
and on the distribution of the masses. 


Cleveland C. of C. Sends Plane to Jubilee 

■Cleveland made a bid for leadership in aeronautics June 27 
when the Cleveland Chamber of Commerce backed the send- 
ing of a Glenn L. Martin plane, "The City of Cleveland”, to 
the International Aviation Peace Jubilee at Santa Ana, Cal., 
July 2-9. The city did this to show its pride in the Glenn L. 
Martin Co. plant, the largest airplane factory in the United 
States, if not in the world, and in its airport, where the air 
mail and commercial planes have been landing for over two 

“The City of Cleveland” reached Santa Ana in three days 
with no night flying and official stops at Chicago., 111., Oma- 
ha Neb.; Chevniie, Wyo.; Salt Lake City, Utah; Las Vegas, 
Ncv. ; and Los Angeles, Cal., where messages of good will 
were delivered from the mayor of Cleveland, president of 
the Chamber of Commerce, and chairman of the chamber’s 
committee on airplane interests to corresponding officials in 
the various cities by Clifford Gildersleeve, representative of 
the Cleveland Chamber of Commerce on this tour. 

The Martin biplane which made the trip has an honorable 
record of a perfect score in the Ford Reliability Tour two 
years ago. and of taking second place in the races for com- 


mercial planes at Dayton three years ago. It was piloted on 
this trip by Kenneth R. Cole who has been with the Martin 
company for two years. 

The Glenn L. Martin Co. plant occupies about 75 acres on 
the outskirts of Cleveland, employing about 1,000 men repre- 



senting 55 skilled crafts. It has an output of 5 huge bomb- 
ing planes a week, practically all of which arc taken by the 
United States Navy. 

The scene of the Jubilee happens to be the very spot where 
Martin built his first plane and learned to fly in the days 
when the Wright brothers were experimenting with the con- 
struction of planes at Dayton. 

Cleveland’s airport is the largest municipally owned air- 
port in the world, covering 1,000 acres. It includes a main 
field on which is the eastern division headquarters of the 
transcontinental day and night mail route, mail and express 
routes to Detroit, Youngstown. Pittsburgh, commercial air 
lines, and a flying school. The Ohio National Guard unit 
occupies the second field. The air mail equipment and build- 
ings at the airport, recently tiansferred to the city by the 
government are estimated at $100,000. They include three 
hangar buildings, one office building, one beacon light on a 
53-foot tower, one flood light, one 25 few. generator, one Koh- 
ler plant and boundary lights. 


Seek to Extend Air Mail Line to Mexico 

Postmaster General New recently addressed a letter to the 
Postmaster General of Mexico advising him of the proposal 
of this government to inaugurate in the near future a con- 
tract air mail service between San Antonio and Dallas, Tex., 
connecting with the through route to Chicago and New York, 
and asking whether the Mexican administration is contempla- 
ting the establishment of air mail service between any of its 
cities and the border. Postmaster General New indicated 
that he would withhold decision on the extension of the air 
mail route south of San Antonio — whether it should go to 
Brownsville or Laredo — until it is determined which of these 
cities, or other points on the border, would be most con- 
venient to the Mexican government for a later connection 
with anv Mexican air service that might be established to 
the border. 


N.A.T. to Take Over Mail Route by Sept. 1 

According to a recent communication received by Post- 
master General New from the officials of the National Air 
Transport, Inc., contractors of the New York-Chicago air 
mail route, the operation of that line will not be assumed 
until Aug. 15 ami possibly not until Sept. 1., but not later 
than that date. The Post Office Department will continue 
to operate the service until the contracting company is ready 
to take it over. 
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B. B. T. Corp. Develops New Beacon 


Has Flash of Distinctive Character and is Mounted on a Reversing Mechanism 
Which Turns it Through an Arc of 540 Deg. and Back Every Fifteen Seconds 


A 5 A beacon is of great value when a pilot is off his 
course the B.B.T. Corporation of America has develop- 
ed a beacon flash of distinctive character. It is called 
the “Wobbler” and is the result of a year of experimentation. 
Two of the advantages claimed over the ordinary rotating 
beacon are that it has a flash of longer duration when the 
pilot is on the course and that the direction is indicated to 
him when he is on, either side of the course. 

The unit consists of a searchlight type of beacon mounted 
on a reversing mechanism which turns the beacon through an 
arc,of 540 deg. and back every fifteen seconds. The reversal 



of the rotation takes place when the beam of light is “on 
course”, either in one direction or the other. When the pilot 
is on the course this stop and reversal gives a long flash of 
about one second in duration, with two short intermediate 
flashes. Approaching the beacon “off course” on one side the 
pilot sees four short flashes every fifteen seconds, while on 
the other side he sees two short flashes in the same interval. 

The B.B.T. Corp. has developed another type of beacon 
which may be obtained with or without the wobbler mechan- 
ism. It is equipped with a Fresnel lens that concentrates the 



beam of light into a solid cylinder, eliminating all stray light. 
A patented feature in this light consists of two small slits 
or openings; one vertically across the top of the drum and 
the other transversely across the top of the drum. Through 
these slits is projected a light beam less intense than the main 
cylindrical beam but nevertheless extremely useful. The snp- 
pjementry light through these slits makes the beacon v=- :u - 


n above. 


The ii 


v- B.B.T. flnshii 



cons due to the large blind area. The B.B.T. flashing beacon 
has no blind area and is visible over 360 deg. to the zenith. 
This beacon, which has quite a low initial cost, uses a spe- 
cially hand-cut, hand-ground, light-house lens in an all glass 
cylindrical housing with a spherical ventilated top. A 1000 
or 1500 watt lamp is used to provide a visibility range of 20 


The beacon was designed for use as a flashing beacon with 
a light of distinctive character. By giving various beacons 
each an individual signal letter a system may be worked out 
similar to that used by the U. S. Lighthouse Bureau in pro- 
viding distinctive lights along our shores. 


Former Senator Wadsworth Joins C.A.T. 

Major General John F. O'Ryan, president of Colonial Air 
Transport, Inc., announced recently that former Senator 
James W. Wadsworth of New York had accepted member- 
ship on the Board of Directors of the Colonial Western Air- 
ways, Inc. Mr. Wadsworth will be elected at the next meet- 
ing of the Board. 

The Colonial Western Airways has been organized to ope- 
rate two air routes, carrying passengers and express, between 
New Yolk and Montreal by way of Schenectady, and between 
Boston and Cleveland by way of Schenectady and Buffalo, 
with stops at the larger cities along the routes. At Montreal 
connections will be made with the Canadian Airways and at 
New York City (Hadley Field) with the Pitcairn Corp., 
which shortly will commence operation between New York 
and Atlanta. Ga. At the same time this company will also 
tic in with the National Air Transport Co., which is shortly 
to commence operation of the Government route between 
Hadley Field and Chicago. At Buffalo the Colonial Western 
Airways will tie in with the operation of the Ford Company 
to London. Canada. Detroit, and Chicago. At Cleveland the 
Mohawk Valley route will tic with the National Air Trans- 
port Co. to Chicago and points smith ns fnr ns Dallas, Texas, 
and out of Chicago through other companies to the Pacific 

This announcement was made on the anniversary of the 
inauguration hv the Colonial Air Transport Co. of the com- 
mencement of its operation between Boston and New York 
by way of Hartford. Conn. 
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Aeronautics Trade Commissioner Appointed 

The appointment of James D. Summers of Los Angeles as 
Aeronautic Trade Commissioner ha., been announced by the 
Department of Commerce. This is me first appointment in 
this field and indicates the intention of the department to 
actively assist American manufacturers of aircraft and equip- 
ment to market their products abroad. The new trade commis- 
sioner will represent both the Bureau of Foreign and Domes- 
tic Commerce and the Aeronautics Branch under Assistant 
Secretary of Commerce MacCrnckcn. 

Mr. Summers who since the first of the year has been air- 
way extension superintendent of the Bureau of Aeronautics, 
has had intensive training and wide experience in aeronau- 
tics. In 1917 he became a member of the First Pursuit Group 
of the United States Army, serving with this organization 
until April, 1926. The First Pursuit Group is recognized 
as one of the crack air units of the world. In June, 1922, he 
flew with this group from Ellington Field, Texas, to Mt. 
Clemens, Michigan, a distance of approximately 2,000 miles. 
This flight established a record in that it was the first tim» 
that a large service unit had ever traversed such a distance 
in tactieal formation with small planes and arrived at desti- 
nation 100 per cent. 

Trade Commissioner Summers will cover Central and South 
America, making his headquarters at the Commerce Depart- 
ment’s office in Panama. He will investigate developments in 
aerial transportation in these areas and assist in the sale of 
American commercial Aircraft and equipment. 

According to Commerce Department officials it is the pur- 
pose of the department to increase the personnel in South 
America on aeronautics work as soon as conditions appear 
opportune, as it is believed that South American countries 
offer the best possibilities for the development of air trans- 
portation. The problems presented by climate and geography 
are more similar to those of the United States than those 
found in Europe and it is felt that the inevitable trend is 
toward a closer linking up of commercial air lines of the 
two American continents. Before leaving for his new post 
Mr. Summers will visit the leading American firms manu- 
facturing aircraft and equipment. 


Special Order Pertaining to Licenses 

A Special Order and memorandum received recently from 
the Department of Commerce, Washington, D. C., is as fol- 

Thc following Special Order No. 4 relating to pending ap- 
plications for licensing aircraft, pilots and mechanics is 
effective immediately: 

AH letters acknowledging receipt of applications, and au- 
thorizing the operation of aircraft and. the aclion of person- 
nel as licensed und< r the Air Commerce Act of 1926, and which 
expire July 1, 1927, are extended until such time as an exam- 
ination is conducted in accordance with the Air Commerce 
Regulations and action taken thereon, unless such authoriza- 
tion is sooner revoked for cause. 


Memorandum to accompany Special Order No. 4. 

Applications for licenses for aircraft, pilots and mechanics, 
when received at the Department of Commerce. Washington, 
D. C., are acknowledged by means of letters of authority direct- 
ed to the applicant. These acknowledgments authorize the ap- 
plicant to operate the aircraft or to act as pilot or mechanic 
pending inspection or examination by a representative of the 
Department of Commerce. 

Some of these letters of authority which have heretofore 
been issued to applicants expire July I, 1927. This Special 
Order pertains to those letters of authority which bear such 
an expiration date, and hereby extends them until such time 
as an examination or inspection is conducted in accordance 
with the Air Commerce Regulations and action taken there- 
on, unless such authorization is sooner revoked for cause. 


Western College Has Campus Aero Club 

The Aero Club of the California Institute of Technology 
was formed three years ago for the purpose of bringing to- 
gether those interested in aeronautics, and to encourage in- 
terest in the subject on the campus. Each year the club has 
made trips to the various aircraft factories and fields in and 
about Los Angeles, and one trip to San Diego to inspect the 
Naval Air Station there. The club has also secured speakers 
on various aeronautical subjects. 

The president of the club for the year of 1925-1926, 
Harry Remington, was in the Air Service during the war. The 
president for the last college year, Frederick Thearle, is at 
present finishing a plane of his own manufacture. The plane 
is a small single-seater biplane, with plywood fuselage and 
empennage, wings of standard spruce construction and land- 
ing gear, interplane struts, and cabane struts of steel tub- 
ing. The engine, also of his own manufacture, is a fixed 
radial with three Le Rhone cylinders and develops forty 
horse-power. The plane is expected to have a speed of about 
seventy m.p.h. 


Fokker Planes Oxy-Acetylene Welded 

Welding by the oxy-acetylene process proved its worth on 
the recent trans-oceanic flights for the entire main structure 
of each of the planes, including the fuselage, engine mount, 
tail skid and ailerons, is made up of seamless steel tubing 
welded by the oxy-acetylene process. In fact, practically the 
entire plane is gas welded except the main wing structure 
which is wood. Wing fittings and many other parts of sheet 
steel are also gas welded, including intake and exhausted tub- 
ing and other parts of the Wright J-5 engines. Of these parts 
mentioned, the fuselage and tail skid are made of chrome- 
molybdenum steel tubing. In no other manner could the 
enormous loading stresses have been evenly distributed. 

In the case of the Fokker planes, built by the Atlantic 
Aircraft Corp. the welding equipment was furnished by the 
Oxweld Acetylene Co. and the oxy-acetylene gas by the Linde 
Air Products Corp. 


Air License Applications Increase 

According to an estimate made recently by the Department 
of Commerce 2,059 civilian pilots are seeking licenses to 
operate, while in addition, 1579 applications to license planes 
and 1,925 applications to license air mechanics are either 
pending or have been granted. 

In view of the increased number of applications received, 
W. P. MaeCracken, Jr., Assistant Secretary of Commerce for 
Aeronautics, has had to issue a general order allowing appli- 
cations to come into force as licenses until such time as the 
overworked inspecting staff of sixteen officials is able to pass 
upon them. 

Major C. M. Young, in charge of registration, expressed the 
opinion recently that even with the total of nearly 5,000 ap- 
plications for pilot, plane or mechanic license on hand, the 
department had not yet heard from all operators. Approxi- 
mately 300 airplanes already are operated under the depart- 
ment's identification licenses, but not in interstate travel. 


International Air Register Being Formed 

Ship classification societies in Great Britain, France, Ger- 
many, Italy, Norway, Japan and this country are forming 
an international air register, with the object of classifying the 
aircraft of the world in the same manner as ships are classi- 
fied. 

The new organization, which probably will become popu- 
larly known by its initials as “A.I.R.”, will be composed of 
the American Bureau of Shipping, the British Corporation, 
the Germanisoher Lloyd, the Norske Veritas of Norway, the 
Register Italiano, the Bureau Veritas of France and the Im- 
perial Japanese Corp. 
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1 W Foreign Aeronautical News Notes^iJ 

By Special Arrangement with the Automotive and Transportation Divisions ,J| 
Bureau of Foreign and Domestic Commerce 


Rotterdam Flying Field 

The Waalhaven Flying Field, Rotterdam, planned and 
equipped by the Municipality was opened in 1921. It was 
probably the first aviation field in Europe opened entirely at 
tlie expense of a municipality. The original cost of the field 
was $280,000 for the laud and $-100,000 for the buildings. Its 
replacement value is estimated at a somewhat higher figure. 

The field is operated by the Koninklijke Luchtvaart Maats- 
chappij voor Nederland en Kolonieu (Royal Air Navigation 
Co.) Other companies maintaining regular services to and 
from Rotterdam, such as the Lufthansa, are accorded by the 
management equal facilities in the use of the field. The fa- 
cilities are sufficient to handle much greater traffic than is 
offered. 

The field lies about three miles in a direct line from the 
business center of Rotterdam. The ordinary route taken by 
busses covers more than twice tire distance. It passes over 
the North Island in the Maas river and frequent delays due 
to the opening of the bridge across the Maas and other 
bridges in the city are encountered. The IC.L.M. bus service 
from its ticket office on the Coolsingel in the center of Rotter- 
dam leaves one hour before the scheduled departure of the 

^ The field measures approximately 900 by 750 meters, and is 
made land, earth excavated for the Waalhaven harbor hav- 
ing been used. The surface is entirely smooth and level and 
is covered with grass. There is no gradient and the field is 
in excellent condition throughout the entire year. 

Red lights are placed on all the principal objects about the 
field, the hangars, buildings and wireless masts. The masts 
of all ships in the harbor extension more than 8 meters high 
must also have bright lights. In the northeast comer of the 
airdrome is an aerial lighthouse. The wind sleeve is also 
illuminated at night. 

A white circle in the center of the field is visible during 
the day and horizontal white planks outline the field. The 
circle has eight red lamps about its circumference and one in 
the center to indicate the field and wind direction. The wire- 
less aerials are marked by red and white streamers. A striped 
wind sleeve is flown from a mast mounted on the largest 

There are eight automatic search-lights placed at approxi- 
mately equal distances about the field. When a plane is due to 
arrive at night, two of these are lit so that the beams are 
thrown out in the direction opposite to that of the wind. These 
lamps are arranged to keep the beams of light at a height 
above ground not more than three meters. 

Each lamp has a maximum candle power of 45,000, the 
lamps on top of the search-light, which show red, having 
1,500 c.p. The diameter of the lens is approximately 22.64 
in. There are two brick and steel hangars and one wooden 
one, all of large size. 

There are approximately 60 employees to care foy the 
planes of the K.L.M. which maintains its general repair de- 
pot here. Machines of other companies may also be repaired 
by this force. In addition there are usually twenty employees 
for various other purposes. Ample supplies of fuel and oil 
are maintained as well as spare parts for planes used by the 
K.L.M. 

The field is well eouinned for a terminal, and facilities 
exist for the ordinarv attention necessary after emergency 
landings. There is a building containing a cafe, a restaurant 


seating twenty-five persons, and eight bedrooms, in the north- 
cast corner between the administration offices and the hangars. 

Complete weather data is posted every hour and copies of 
most recent maps are given to departing pilots. 

Immediately north of the landing field and separated from 
it by a stretch of ground about 80 meters wide is the south- 
ern extension of Waalhaven Harbor, an area of sheltered 
water with landing dimensions of approximately 1,200 by 
1,100 meters. The water here is four meters deep at low 
tide. It is marked off by buoys, and landing and towing fa- 
cilities are available. Night landings arc prohibited. On 
May 15 a hydroplane service, one each way daily, will be 
opened by the Lufthansa on the route Rotterdam-Duisburg- 
Cologne. 

Air Consortium Formed in Rome 

An air consortium has been formed in Rome for the pur- 
pose of building, trading and operating airplanes, seaplanes, 
airships, and participating in industrial and aeronauti- 
cal enterprises. The consortium starts with an initial capi- 
tal of 1,000,000 liras, but its members have obligated them- 
selves to increase it to 20,000,000 liras. It is reported that 
to raise the 20,000,000 liras capital, various groups will con- 
tribute as follows: Three steamship companies, the Navi- 
gazione Generate Italians and Istituto di Credito Marittimo, 
for 6,000,000 liras; Lloyd Sabaudo for 2,000,000; an indus- 
trial group, organized Chev. Attilio Overo and Comm. An- 
tonio Marescalchi for 2,000,000 each; and the remaining 8,- 
000,000 will be contributed by a banking group composed 
of the Banco di Napoli, Banco di Sicilia, Banco Commer- 
ciale Italiann, Credito Italiano, Bancn Nazionale di Credito 
and Banco di Roma. 

Danish Government Will Give Subsidy 

The Government recently advised the Danish Aircraft Co. 
(Dansk Luftfartsselskab) that on certain specified conditions 
it was willing to cover the Company’s deficit, of about 350,- 
000 crowns up to Apr. 1, 1927. The Government also ad- 
vised the company that during the two remaining fiscal years 
1927-28 and 1928-29 of the four years’ subvention period it 
should not expect any subsidy additional to the 250,000 
crowns annually already promised. The company was reor- 
ganized last year receiving 200,000 crowns from the National 
Bank and the Danish East Asiatic Co. The company’s Jabiru 
airplanes are about to be fitted with wireless equipment. 
Portugal Regulates Air Traffic 

A decree, No. 13,537 of April 27, 1927, regulating air 
navigation over Portuguese territory stipulates requirements 
to be met by state-owned military and other aircraft, by 
commercial mail-carrying and other aircraft, and by those 
visiting from other countries. It is provided that all matters 
relating to commercial aviation shall be centralized in the 
Ministry of Commerce and Communication and the Govern- 
ment is authorized to publish regulations. 

Air Survey of Wood Buffalo Preserve 

An air survey of the Wood Buffalo Preserve, Fort Smith, 
Alberta, will be undertaken this summer by the Topographical 
Surveys Departments of the Dominion Government. Two air- 
planes will be used and they are scheduled to arrive in Al- 
berta about the middle of June. Fort Smith will be the head- 
quarters. It will take about a month to complete the work. 
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3y ROBERT R. OSBORN 


Aviation Magazine had the statement, a few weeks ago, 
in an article describing the Bellanca monoplane, that “as 
either wing tank, or, the engine pump or warble pump 
may be used, a dual fuel system is obtained." In answer 
to the query of Mr. H. L. C. we wish to state that it is 
necessary to “tune" up all engines before flight, whether or 
not the ship is equipped with a “warble” pump. 

Mr. G. S. I. was an interesting visitor to the office this 
morning. He dropped in to warn us that if his initials ap- 
peared in this column again, he would be after us with a 
sawed-off shot-gun. 

As a number of the projected flights to the United States 
from European countries seem to be about to get under way; 
in fact may be on the way or completed before this appears 
in print, we hope the National Aeronautic Association will 
lose no time in appointing a group of prominent aeronauti- 
cal citizens as their Official Pajamas Welcoming Committee. 
After the splendid receptions given our fliers abroad it 
would be pretty poor for a flying visitor to our shores to 
report back home that he had to purchase pajamas his first 
night here. 

The newspapers report that there will be published shortly 
an airplane register, similar in purpose and principle to 
TJovd’s reg ; ster of shipping, which “will list and class'fv 
everv aircraft in the world, giving its maker, size. a<re. 
newer and cruising rad : us. The book, like the shinning reg- 
ister. will he kept nn to date b'- annual revisions.” 

We’d say that a year is entirely too long to wait for a re 


vision of such a book, if it is to be kept up-to-date. With 
the help of a few pan-cake landings, hangar doors, amateur 
designers and mechanics who have been out on parties foi 
six nights straight, a ship can change enough in a month that 
it would never be recognized. The registry would almost 
have to be revised weekly or it would have more incorrect 
numbers than a telephone directory. The exact age of any 
one ship would be hard to determine also. For instance, 
one ship with which we are acquainted would have to bo 
reported somewhat in this fashion — 

Maker — Whoozis Aircraft Company originally. Since 

amplified and rearranged by assorted mechanics. 

Size — Depends on amout of overhang sawed off wing tips. 

Age — Fuselage, 1918 and since. 

Right lower wing, 3 months. 

Left lower wing, 5 months. 

Landing gear, now deceased. 

Upper wings, purchased from unidentified stranger. 

Propeller, 7 months. 

Motor, About 10 years, judging by its gear teeth. 

Tail surfaces, age indeterminate. 

Power — Variable with number of cylinders operating. 

Cruising Radius — Within two miles of field. 


Commander Byrd’s excellent demonstration of the value of 
the collapsible rubber raft reminds us of a conversation in 
the Bellanca hangar the night before the take-off, — 

Carisi — “Whats this big bundle?” 

Chamberlin — “It’s the rubber boat.” 

“Shall I put it in the ship?” 

“No.” 

"Now. Clarence. You ought to take it along.” 
“Alright. Put it in. But leave out those pad- 
dles. I’d never make it with those. It would 
be too far to paddle.” 



ARMY FOKKER TAKING OFF FOR HAWAII 

Powered with three Wright “Whirlwind" 225 h.p. Engines 
Equipped with 

SCINTILLA 

Aircraft Magnetos 

SCINTILLA MAGNETO COMPANY. INC. 

Contractors to the U. S. Army and Navy. SIDNE Y, NEW YORK 
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AIRPORJS "'.AIRWAYS 


Rochester, N. Y. 

Rochester has several of its own votiqmiiu* : The Imperial 
Airways, Inc., the youngest acquisition, has a well experie..cr<l 
personnel ana do. s nol intend to engage in activities until 
next Spring. Erie L. Bark is president of this company. Its 
pilots will be Norman Mellette, formerly with the Hutf-Dnl- 
and company; Fred Fosliey, former Boston flier, ami Howard 
Page, of Rochester. Fokkcrs and Wacos will be used. 

The Rochester Flying Service, a subsidiary of the Rey- 
nolds Airways, 1ms been engaged in passenger carrying and 
student training for the past few months and is well in the, 
lead of other local companies. William G. Dunlop, proprie- 
tor, is assisted by Otto Endcrton, former New Orleans air 
mail pilot. Herschol J. McKee, of St. Louis, recently flew 
into the city and delivered a Standard training plane to Bill 
Dunlop. 

Other companies include the Riddick Aerial Service, of 
which Merrill K. Riddick is chief pilot, business manager 
and instructor. Roy Hvlan, student pilot, assists Riddick. 
Williams Aerial Service is managed by Earl M. Williams; Du 
Val Flying Sendee with Roy Du Val in charge; and the 
North Star Aerial Service, Inc., with Gordon and Gilbert Tay- 
lor at the head. 

The following fields are in operation in Rochester, exclud- 
ing the Municipal Field : Rouse-Partridge. 300 acres, two- 
and-half miles northwest from the main business district. 


; p. .1 by M. K. Riddick; Shorcmont Field, thirty acres, 
six miles north of the city, on Lake Ontario, fully equipped, 
operated by Roy Du Val; Clark-King Brizce Field, seven 
miles southeast of city and one mile south of Pittsford, sixty- 
seven acres, operated by Gareth Clark, equipped with thi'p* 
plane hangar and gasoline pump; Dewey Avenue Field, four 
miles north of the city, no equipment, temporarily operated hv 
Randy Endow. 

Memphis, Mo. 

By Lee R. Briggs 

The Second Annual Air Meet was held on June 4 ami 5 
after having been postponed twice on account, of rainy wea- 
ther. The first date set was Mav 23 and 24. The following 
1 da aes and pilots were here at the appointed time: Lieut. I 
C. Davies, from Richards Field, Frank Dunn and 0. E. Scott 
with an Eaglerock from St. Louis, Chas. Quinn, from Quincy 
with a Waco; E. K. Campbell, from Moline. III., with a 
Travel Air Cabin. Wright Whirlwind job: Bob Jewell with 
a Standard from Dallas, Tex.; R. A. Piri-e IV -n Macomb wi‘h 
a Swallow; Leslie Smith from Springfield, III . it a Standard 
special; Forest O’Brinc, with a Standard, from Carr'ltnn, 
Mo.; J. M. Allen, from Columbia, Mo. with a Waco: L. P. 
Shockley from Dallas. Tex., with a Standard: Don S. Phillips, 
of Portland, Ore., with an Air-King. All these arrived on 
Monday, May 23. hut the rain and storm made the holding 
of an air meet imno-sible. This again demonstrates the su- 
periority of the airplane over all other methods of transpor- 


ACES OF THE AIR 



Col. Charles A. Lindbergh 
Clarence D. Chamberlin 
Charles A. Levine 
Lester J. Maitland 
Albert Hegenberger 
Com. Richard E. Byrd 
and Crew 


Spirit of St. Louis 
Columbia 

Army C-2 Transport 


America 
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IDEAL HOSE CLAMPS 

exclusively because they are dependable. 

Do You Carry Them? 


IDEAL CLAMP MFC. CO., Inc. 


200 Bradford Street 
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The New 

B.B.T. 

FLASHING BEACON 


X 



Your airport requires a beacon with an 
individual flash that will specifically designate 
it from all other lights. Any letter of the 
Morse Code may be flashed. 

Catalogue gladly mailed on request. 

B.BX CorporahON of America 


'ZM/1TMQ UTW-AW 


THE LEADING GRADE “A” 
AERO-CLOTH FOR 16 YEARS 


D ARTMOLTH-TEX is a mercerized eollon, full 
count fabric, 36 inches wide, for icings , tail 
surfaces , fuselage coverings. Il is guaranteed 
to meet the most rigid governmental specifications and 
can be obtained on convenient rolls, which insures 
against creasing and wrinkling. It is not a processed 
fabric, although il can be supplied in processed 

Durable tapes of all kinds — surface tapes, pinks, 

( scallops) — in any size required are ready for im- 
mediate delivery. Write for sum pit’s and quotations. 

Sole Distributor 

W. HARRIS THURSTON 

THURSTON CUTTING CORPORATION 
116-118 FRANKLIN STREET 
NEW YORK CITY 


The 

DEBT TO RYAN 


With 2d orders for our ships ahea 
the observance that this healthy o 
healthy day by day,^ it is our di 

Aviation's slow movemen 
the Atlantic flight, put o 
Alexander Aircraft Company, as - 

ilude to the gallant Ryan plane, il 
splendid organization behind them 


"Doctor" Ryan, 
rpe'n throttle. 




EAGLEROCK 


CERTIFIED 


Dept, of Com. Approved Types Nos. 7 and 8 

CASH — $2475 — DENVER 

or may be purchased on Time Payment Plan 

27 DEALERS 

F tortile — Wesley X. Raymond, Puntagorda, Fin. 

Georyia — Georgia Airways, Inc., Candler Field. AUnnta, Ga. 
Ky amt Tenn .— Datin Eaglerock Snlea Co., 2031 Control, Memphis 
.V. C. s ro.— Charles Flying Sen-ico. 3100 Garland, Richmond, Vo. 


Indiana — Captain J. 




irtacoiiofn— Moll Aircraft Co.. 101 Scott St., Wausau. 
III. * S. IVfae.— Slovort Aircraft Corp., 5934 S. Cicero, I 
/-;. Mo., Ark. and S. III . — Bridgeton Aircraft Corp., 
IT. .Vo. and E. Kan. — Bennelt^Englrwock Salos Co., 2! 


•ning Airplane Soles^ Wichita Falls, T 
Corporation of California, Western A- 
Korlhem Californta—ins. I.. Mnyborry^ 1210 B’umy. Fr £sno^ 


Washington and 


X. y. ,r Com:.- . in.-., Kow Rochelle, 

■tall, Nevada, S. Idaho — Rocky Mountain Airways, Salt Li 
.Wssfaifpllf— Tri-Stales Airways. Bty Block. Memphis. T 
Maryland And E. Pennsyleania — Hyhla Valley Aviation O 
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tation. This community was completely shut off from train 
and automobile for a time by the floods. But the airplanes 
all flew just the same, most of them returning home, as the 
meet had been postponed. 

Some of the planes returned for the postponed meet and 
the following in addition to the above gave their assistance: 
John H. Livingston, of Monmouth, 111., with a Waco-10 and 
Chas. W. Myers, of Troy, 0., with a Waco-10. 

The principal object of the air meet was to educate the 
public to flying. Wonderful demonstrations were given by 
the various pilots. The contest for dead stick landing was 
won by John Livingston, who came within 5 ft. of the mark, 
with Chas. Quinn second within 6 feet, of the mark. Another 
good stunt was the flying upside down by Leslie Smith. Also 
John’s Waco-10 flew across the field with the pilot’s hands 
and feet off the controls. 

“Jake’s” Airport, Towner, No. Dak. 

By j.lc Bertram 

Our Airport has not been very active the past month owing 
to the fact that the Leach boys sold their Canuck, and Bert- 
ram had a little crack up with his Standard. 

On June 1 R. 0. Rudd of Bismark and L. W. Lieb dropped 
in our our field with an American Eagle for a little visit with 
us. The American Eagle is a nice performing plane and 
very reasonable in price. 

On June 10 we had the pleasure of having a call from R. 
J. Coughlan, president of the Westland Oil Co. of Scobey, 
Mont., in his Ryan M2 monoplane piloted by Titus 
Richards and a passenger, Fred Brandt, of Minot, 
IT. D. Pilot Edwards gave Bertram and Leach a nice little 
ride and showed us how nicely the Ryan acted with engine off 
and hardly losing any altitude. This Ryan M2 was powered 
with a 150 Hisso and performed wonderfully. 

On July 1 Larrv Harris former pilot at the Towner Air- 
port and now at Langdon dropped in on us in the Canuck 


which belongs to Mr. Skinner of Langdon. Mr. Skinner was a 
passenger. They remained for a few days redoping the Can- 
uck and touching it up. Mr. Skinner soloed in his Canuck 
after a six weeks training course under the tutelage of Pilot 

We urgently invite all fliers to make our Airport their rest- 
ing place whenever near Towner, the best field in North Da- 
kota. 



June 30 Ends McCook Field Landings 

June 30 marks the last day government airplanes were per- 
mitted to land at McCook Field. Visiting airplanes have 
practically ceased their visits to McCook Field and are all 
coming to Wright Field. The flying section of McCook Field 
will be established at Wright Field soon and will occupy sev- 
eral of the hangars which have been vacated by the 88th 
Squadron. 



The American Eagle Aircraft Corporation 

invites comparison with any make of plane with similar power for take off, 
climb, speed, load-carrying capacity, appearance, sturdiness and workman- 
ship. Production of three planes a week enables us to make delivery thirty 
days after receipt of an order. 

AMERICAN EAGLE AIRCRAFT CORPORATION 

2330 HARRISON STREET, KANSAS CITY, MISSOURI 
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^UNITED STATES AIR FORCES— | 

Advanced Flying School 

The present class at the Advanced Flying School, Kelly 
Field, Tex., is progressing nicely, having had little interfer- 
ence from bad weather. Basic flying was completed the first 
week in June, the class then proceeding to Galveston, Tex., 
for two weeks' practice in aerial gunnery. The class now con- 
sists of twenty-nine officers, thirteen cadets, three enlisted 
men, one U. S. Naval officer, one Norwegian officer, and one 
Cuban cadet. 

The special observers course started May 2 with twelve 
Air Corps officers in attendance. The personnel of the class 
includes: Maj. J. E. Fickel and Walter R, Weaver, Capt. 
William D. Wheeler, Lieuts. A. B. Ballard, Emil C. Kiel, 
Robert II. Finley, Henry H. Reiley, W. W. Welsh, F. A. 
Johnson, W. K. Moran, Gerald G. Johnston and Rowland 
Kicburtz. 

Coat of Arms for Airship Group 

Approval has been given to recommendations for a Coat 
of Arms for the 21st Airship Group (Balloon) located at 
Scott Field, Belleville, 111. The design consists of a duck, a 
sheep and a rooster, surmounted by a face of the sun god 

There is an historical reason why this famous airship group, 
organized in 11)21 from units which had gained fame during 
the World War at Lorraine, St. Xfihiel and the Mense-Ar- 
gonne, should adopt ns their Coat of Arms these peaceful 
farmvard animals, of which the rooster alone has the faculty 
of flight, though only over the ham yard fence. 

It is related that one Montgolfier conducted the first success- 
ful balloon ascension. This was on Sept. 19, 1783. at Ver- 
sailles, France, in the presence of the King, the Queen, the 
Court and innumerable people of every rank and age. The 

TO MAKE AMERICA 
FIRST IN THE AIR 

IS THE PURPOSE OF THE 

National Aeronautic Association 

In this effort it merits and invites 
YOUR cooperation and support 

Regular Membership $5.00 per Year 
NATIONAL HEADQUARTERS 
1623 H. Street, N.W., Washington, D. C. 


PERR Y-AUSTEN 

Acetate nnPF Q Clear 

Nitrate L/Vyi LnJ Pigmented 

PERRY-AUSTEN 
CLEAR ACETATE DOPE 

The Lasting Undercoat 


The Best Finish 


' Undercoats— O ut Clear Acetate 
. Uppercoata— Our Pigmented Dopes 


Perry-Austen Mfg. Co., Staten Island, N. Y. 

Contractors to United Slates Government 


hot air balloon had a cage attached to it in which was a duck, 
sheep and a rooster. The balloon raised itself to a height of 
about 1440 feet, and, being carried by the wind, it fell gradu- 
ally in the woods at a distance of about 10,000 ft. from the 
point of ascension, having remained in the air 8 min. It is re- 
lated that the balloon fell very gently so that it just bent the 
branches of the trees upon which it alighted. When it came 
to the ground the cage broke without serious injury to the 
animals. 

Within a few months from this time human beings began 
to make successful flights as passengers in captive balloons. 
The Heraldic description of this Coat of Arms follows: 
Green and black are the old Air Service colors. The 
duck, sheep and rooster are the first three passengers in 
a successful balloon ascension. The crest is the face of 
the sun god Helios painted on Montgolfier’s balloon, and 
the motto is the one given to Montgolfier by the French 
King. The face is made gold on the blue wnvy back- 
ground, giving the new Air Service colors. 

The Motto is: 

“Sic Itur Ad Astra”. Translated “Tims one Goes to 

Selfridge Field 

Lights for night flying installed at Selfridge Field, Mich., 
consist of a network of red lights around the edges of the field 
and a large carbon light with a very large lens which throws 
a beam of light across the field almost as bright as davlight. 
It is said that this light is of 400,000 e.p. Located on the roof 
of hangar 10 is a very powerful revolving searchlight and it 
is believed, an aviator flying over Detroit on a clear night 
could easily observe this revolving beam. 

These lights were modeled somewhat along the line of the 
lighting svstem at the air mail field at Cleveland, Ohio. Mas- 
ter Sgt. Horst W. Tittcl and George E. Mover, the post elec- 
trician, performed most of the work in connection with the 
installation of the lights. 


“L’AERONAUTIQUE” 

The leading French paper 
PUBLISHED MONTHLY 
Gauthier-Villars et Cie, 

55, quai des Grands- Augustins (6°) 

Paris 

Henri Bouche 

Editor 

SUBSCRIPTION RATES FOR U.S.A. 

I year — 180 francs 




plying quotas. Among the Army personnel, the Corps Area 
was represented by Mn.js. H. R Clagett and J. Y. Chisum 
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STANDARD FOR 
ALL TYPES OF PLANES 


Carried in Stock 
Either Metal or Wood 
Ready for immediate delivery 

Order Now 

HAMILTON AERO MFG. CO. 

60 Keefe Ave. Milwaukee, Wis. 





GRUSS 

AERO STRUT 

Shock Absorber 
Always in the 
AIR 

Yet on the 
GROUND 



Safety, Economy and 
Efficiency 


Manufactur'd iy 

GRUSS AIR SPRING 
CO. of AMERICA 

San Francisco, California 
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PUBLISHER’S NEWS LETTER 


The way aeronautics has almost monopo.ized 
the news in the press of the country since the trans- 
Atlantic flights were organized is a phenomena 
that has made even experienced newspaper men 

fices that a news story loses interest alter three 
days. This may be true with ordinary events but 
extraordinary nights — and murder trials — last un- 
til every bit of news interest has been squeezed 
out of the event, ft may be well to try to analyze 
the underlying reasons for this continuing interest 
in aviation news stories. While the world is al- 
ways eager for romantic exploits and heroes, this 
alone does not explain the unparalleled publicity 
that the recent flights have received. 

All news is judged by four elements. How 
near is it? How prominent are the people? How 
much money is involved? How out of the ordinary 
is it? Put this test to the news that appears on 
the front page of any large newspaper and the 
reason for the playing up of the leading stories 
can be determined almost invariably. A minor 
event nearby is given great prominence in local 
papers and yet it never appears in other cities. 
The reason for this is obvious. In the same way, 
news of people who are well known only locally 
appears in local papers but the least bit of news 
concerning a nationally known character is printed 
in every paper throughout the country. President 
Coolidge, Henry Ford, Thomas A. Edison, Mary 
Pickford, are instances. They can hardly stub 
their toes without it being a news story. As to mon- 
ey, this interest is ever present everywhere. If a man 
steals a few dollars, it is of little interest but the 
news value grows as the amount increases. If 
a fifty million dollar company is formed, that ft 
news. But the last criterion is the most subtle 
of all. There is an old newspaper saying: "If 
a dog bites a man, that’s not news; if a man bites 
a dog, that's news.” Anything done differently Is 
news. Any happening, no matter how trivial that 
has some novel feature seems to have a stranga 
attraction to the newspaper reader. Test aviation 
news by this process. 

* * * * 

Everything that happens to aircraft appears to 
the public to be extraordinary. No matter how 
often people have seen airplanes, they always 
crane their necks to see a plane pass overhead. 
When a record is being made or a special stunt 
executed, then public interest reaches fever heat. 
Recently. World's records of the most extraord- 
inary character have been attempted and made. 
Money has been involved in some cases but this 


is of small importance as news except when it 
reaches sizeable proportions as in the case of the 
large offers to Col. Lindbergh. The $25,000 
Orteig prize received great publicity over a period 
of five years, but it was overshadowed by the 
spectacular and romantic idea of joining the me- 
tropolis of the United States with the Capital of 
France by air. 


So far as proximity is concerned, aircraft anni- 
hilates distance and space so that a local flying 
take-off in St. Louis in the morning may be a big 
"break” in the news by its landing in New York 
in the evening. This is one of the elements of avia- 
tion that gives it a peculiar news value. It is never 
local except when accidents occur and in these un- 
fortunate news items the prominence of the plot 
controls. A flier who has made his name known 
to the public or who is prominent in other ways or 
who is wealthy puts an accident on the front page. 
A gypsy pilot crashes and only the local papers 
play it up. But here again is an interesting fact. 
As soon as a pilot makes a remarkable flight, he 
becomes famous. From the days of the Wrights. 
Curtiss, Martin and Beechy, each year has pro- 
duced its air "heroes". Byrd, Dargue. Lindbergh 
and Chamberlin are now household names and 
every move they make is given to the public with 
the greatest intimacy and detail. And so aviation 
news takes its place in the front rank for it is 
usually extraordinary; the people are well known 
or will be soon; it is seldom local and, now, large 
rewards come as the result of flvin? achievement. 

Much is heard about the sporting side of flights ; 
every sort of a reason is given, except one, for the 
attempts. No one ever mentions that the financial 
reward may have some influence on the adventure- 
some. When newspaper syndicates will pay 
$50,000. for a few signed articles, usually written 
by somebody else; when all the accessory manufac- 
turers will pay for the advertising value of having 
their product used on an epoch making flight ; when 
lecture bureaus are clamoring for new talent at 
from $500. to $1,000. a night, the great incentive 
to achieve the spectacular must be evident. But 
behind it all is the great publicity and all its sen- 
sational attractions. Probably the news of no sin- 
gle international event has ever exceeded the publi- 
city received by Col. Lindbergh. Aerial fame will 
be a goal that will be attempted by many. It will 
be a temptation that will lure many to attempt the 
impossible. 
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■0Wtiere to 

rom near field^I.ocato^o^Miiwa^kee” 

—RYAN AIRLINES— 

Builders ot Col. Lindbergh's plane, give complete flying instruc- 
cond' "ions' 5 ' u " der ® nesl inltmctors. Ideal weather 

LEARN TO FLY ON NEW 1927 WACO PLANES 
COMPLETE FLYING AND GROUND COURSE $125.00 

DISTRIBUTORS FOR WACO AIRPLANES 
DAVENPORT AIRPORT INC. DAVENPORT, IOWA 

CONNECTICUT 

NEW ENGLAND AIRCRAFT CO., INC. New England's 
Ing service. Complete flying inatrnetlon. Intercity passenger 
and light express service by appointment. Advertising, photo- 

KANSAS 

ALLISON AIRPLANE CO. Winter Flying Instruction. 
Aptcia^ete ^100. ^Room and board >8 a week. Modern planes 
prices. Our factory givoe training in airplane construction 
save 'money “ l ° *LAWREN?E OW ° PU °* 'kANSAS *° d 

NEW HAVEN Specialist, in Seaplane Flying. 

AIR TERMINAL, Inc. P. O. Box 919 New Haven, Conn. 

the best faciliUes, newest equipment and competent instructors. 
Distributors of Hess Airplanes a Hess-Edo Equipped Seaplanes. 

MARYLAND Loohlt Pimm, 

CHESAPEAKE AIRCRAFT COMPANY, Headquarters Ar- 
grephy end edvortieing. flying achoof* |250. 1C for A cou™!’ hl No 
bond for aolo. Agents for TRAVEL AIR Pianos, Maryland. 
Virginia a District of Columbia. Phone Vernon >780. 

FLORIDA 

McMullen aviation school 

Modem Equipment — Expert Instructors — Large Field 
P. O. Box 4272 Phone H45-144 Tampa, Fla. 

MASSACHUSETTS SOHOOL OF FLTINO 

BOSTON AIRPORT CORPORATION 

Guard and U. 8. Air mail atmosphere. ^(Tarmlnus for Colonial 
Airlines, Inc.) We ere distribntora for Travel Air airplanes 
for New England. P. O. Box 128. EAST BOSTON, MASS. 

IDAHO 

WALTERS FLYING SERVICE 
BOISE, IDAHO 

Learn to Fly at High AlUtude — then yon can fly any place 

MI CHI BAN 

NILES AIRWAYS SCHOOL OF AVIATION 

hBchlgan^dlstrlbutora for the Eeglerock. Learn to fly on 
Fly an Ea^erock— It msana ssfety and ^ performance with 

NILES AIRWAYS NILES. MICHIGAN 

ILLINOIS Only 60 mass least ot Chicago 

EAOLE AIRPORT SCHOOL OF AVIATION. 

MICHIGAN LEARN TO BUILD AIRPLANES 
Plenis^/orwertT 'in/o^iaWei 8 on °y™efle!af D * troU ' 

Motor expert — Constroetlon — Flying Eetcbiiehed i years. 

ILLINOIS 

MID-WEST AIRWAYS CORPORATION 
MONMOUTH, ILLINOIS. 

Complete^ flying instruction and ground 1 course. Large safe Held 

COMPLETE FLYING COURSE, 15 HOURS, J200. 

All training on Eeglerock Airplanes with Individual Instruction. 
OPorate^Rlcharda Field Storage end Service, need by Army and 
BENNETT EAGLEROCK SALES COMPANY 

( ^CHICAGO AERONAUTICAL SERVICE. Inc. 

MISSOURI 

ST Loma Flt?vo T ° N l A 1 RCR A FT CORPORATION 

Thorough d’af 8 bf lhe hou . r °r complete 'courae. 

ILLINOIS 

HEATH AIRPLANE^COMPANY, Inc. 

Airplane Supplies Flying School 

2856 Broadway Chicago 

ISPPliiiiii 

ILLINOIS. YACKEY'S CHECKERBOARD FLYING FIELD. 
Operated by the lackey Aircraft Co., one of the oldest (lying 
schools In the V. 8. The Yackey Aircraft Oo. is conducted by 
° h *'™ “‘u,* war 1 Md”afu,r a Uie br * nCh “ Army 

ability. Y»cxiT r AjuctJsi™ CosSsSf'' Fo^t^ark' 0 IlUne" 

MUNICIPAL FLYING FIELD. Rates *15.00 per hour 
oil or gas. Board and room *8.00 per weak. All Instruction 
Write LEE R. BRIGGS, Mswpnia. Mo., for further particulars. 

ILLINOIS Campbell De Schepper Airplane Co., Inc. 

"nT'chteapl ti! 8 DaUM. ng A , |il£Ted n ^Mbe'J*o d ( students accepted 

lo r make”uM of SwflSStlaa ' W ' '"** “° nlr7 pllo “ 

MISSOURI 

NICHOLAS-BBASLEY AIRPLANE CO. Complete flying la- 

who taka an internal in yon. No^depoait requund on sol^fllgkt 
Write for foil particulars. MARSHALL, MISSOURI. 
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IJ^here.to Fly;®] 

0B ‘° INDIAN LAKE AVIATION COMPANY 
RUSSELL'S POINT, OHIO. 

Learn to fly for $125.00 at Indian Lake, Ohlo'a million dollar 
playground. ^Flrat^claas^at this price, starting ^Nov.,1. Weue 



CONTINUED 

0B '° COMPLETE FLYING COURSE 

THE 1 EMBRY-R1DDLE COMPANY, WACO DITRIBUTORS 
LUNKEN AIRPORT CINCINNATI, OHIO 

MISSOURI A Job for thoea who wont lo loom to flj. Wo | 



OREGON 

HARRIS-RANKIN FLYING SERVICE, INC. 

NORTHWEST WACO DISTRIBUTORS 
P.O. Box 4268 AVIATION SUPPLIES Pobti-anD, OnlOOH. 

MONTANA - - IDAHO ■ - WYOUINO 

Montana Air Service Company. Inc. WACO DEALERS 


PENNSYLVANIA PITTSBURGH 

BETTIS FIELD 

Pittsburg Air Mail Terminal, C.A.M. No. 11. 
to Hinum from heart of city. 

LOVEJOY FLYING SCHOOL MODERN EQUIPMENT 

Mail address: Box 411, McKeesport, Pa. 

NEBRASKA 

LEARN TO FLY at the LEXINGTON SCHOOL of AVIATION 
Complete flying conree $175.00 or $30.00 per honr, no charge 

s.- &&S-.SV® s 



NEW JERSEY MURCHIO FLYING^ SERVICE ^ 

Thomas A. Murchio, Hamburg Turnpike. Paterson, N. J. 
New Jeraty Distributor! of Air Kinff Airplanee. 

PITCAIRN AVIATION, INC. 

10-HOUR FLYIXOJOOUKSB. ^ 4-way flying fleld.^at^ Hallo- 

LAND TITLE BUILDING. PHILADELPHIA 


XEn JERSEY pITCAIRN AV | ATI0 N, INC. 


SAN ANTONIO AVIATION ft MOTOR SCHOOL 

irrile BUILDING, PHILADELPHIA. 

AIRPLANES. ENGINES? PAR*«.™8UPPLlJa?SH0PS. HAN 



INTERNATIONAL FLYING SERVICE 

AN A r I AT ION SCHOOL 

2^w®£%jsai4arek, !st" sis 

^ INTERNATIONAL FLYING SERVICE ^ 

CURTISS FLYING SERVICE INC., GARDEN CITY, N. Y. 


Ea. irsr.® synasis \fV 

WASHINGTON 

MAMER FLYING SERVICE 

1312 Wesl Broadway Spokane, Washington 

AU flying instruction U personally given ^by Nick M truer. form- 


PITCAIRN AVIATION of North Carolina 

IP 'HEN IN EUROPE TRAVEL BY A1RI 
Continent. 'TorticuUr. from 

IMPERIAL AIRWAYS. 578 Madison Ave. Pinza 0794 


LAND TITLE BUILDING, PHILADELPHIA. 

This Section Is Growing 
With Every Issue 

OHIO 

JOHNSON FLYING SERVICE 
TAYTON, OHIO 

A Flying actio. of Dletinetlon. Write for Further Portieutere. 
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NITRATE DOPE 

NEW IMMEDIATE 

PRODUCTION SHIPMENT 

Contractors to U.S. Army and Navy 

VAN SCHAACK BROS. CHEMICAL WORKS 

1358 AVONDALE AVE. ■ CHICAGO. ILL 


OOOD^EAE 

Everything in Rubber for 
the Airplane 

The Goodyear Tire & Rubber Company, Inc. 
Akron, Ohio 


“As a matter of fact — 

I had what I regarded and still regard as 
the best existing plane to make the flight 
from New York to Paris.” 

Col. Charles A. Lindbergh 



THE RYAN M-2 

(Three Place) 

With Hisso A motor, $3700, 
F.O.B., San Diego 

RYAN AIRLINES, Inc. 

San Diego, California 
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f , , WHERE TO PROCURE .EQUIPMENT AND SERVICES * 


TURN INDICATOR 

PIONEER. INSTRUMENT COMPANY 

MAIN OFFICE AND FACTORY BROOKLYN NEW YORK 


HIGH LIFT 

MONOPLANE WINGS 

and Biplane Wings, For Jenny, Canuck & Std. Jl. 

ALLISON AIRPLANE CO. 

LAWRENCE KANSAS 

Special prices for thirty days only: 

New 7 ',i ft.^Johns-Manville tachomewr^ahefts and housings ^$4.25 

spark plugs $1.50 each. A^ummum^ Ijwder^$1.00 
gallon. NichoUs-Beailey^ Airplane Co., Inc. 

Aeroplane Radiators and Gasoline Tanks 

Built and Repaired 

SEND BLUE PRINTS FOR PRICES ON NEW WORK 
I can recore or repair your old radiator and save you money. 

J. T. CALDWELL 3421 BIGELOW BLVD. 
PITTSBURGH, PA. 

Air Spec. 10225D 

SEAMLESS STEEL TUBING 

Complete Warehouse Stock 
for Immediate Shipment in any Quantity. 

143? Franklin St. 

SERVICE STEEL CO. Detroit, mich. 

AIRCRAFT SUPPLIES 

MONUMENTAL AIRCRAFT, INC. 

1030 N. Calvert St., Baltimore, Md. 

10 $ Pams At*.. Engineers and Builders 

HANGARS — AIRPORTS — FLYING FIELDS, 

DRAINAGE. LIGHTING SYSTEMS, EQUIPMENT, ETC. 

New 

— LIBERTY MOTORS — 

WITH ALL THE LATEST IMPROVEMENTS. 
WRITE OR WIRE FOR PRICES. 
JOHNSON MOTOR PRODUCTS, Inc. 
518 West 57 St., New York. 

EXPERT ADVICE ON YOUR 

BARGAINS 

Our Co " J*AM ES "e! MALLETTE &“sON P " 

TORRINOTON, CONNECTICUT 


IRELAND AIRCRAFT, INC Garden City, Long Island 

‘mffimJM SK5L.3SE5 

Sold in New York, New Jersey and Pennsylvania by 

GEO. A. WIES,JNC. We 

CurtUs^Field Mmeoln, New York 

f/leyrowitz LUXOR GOCCLES 

plots'' 0 ™ ”o“tTOt4r?a i uT«?Il^'oS5 , Wa^‘ d eommMe1 * 1 

EaUbUshod 

jjo Fiflh Avenue, at 43rd Street, New York City 
Minneapolis St. Paul Detroit London Porta 

Airplane Piston Rings 

^ |“”chM d »”d «* 

warmued F - A- LUTHY CO. A 

T ARGE STOCK all models Hisso and OX5 motors 
-‘-'and spare parts — Standard JI planes, wings, and 
spare parts — Instruments, propellers, dope, shock cord, 
wheels, tires and any accessory for the airplane. Our 
material is high grade and priced attractively. 
IMMEDIATE SHIPMENT 

J. L. Schroeder & Co., P.O. Box 380, Houston, Texas 
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"yliiridli Service Directory 

WHERE TO PROCURE EQUIPMENT AND SERVICES *; 


EVERYTHING FOR THE AIRPLANE 

t 

m0n,: WRITE°OB ll WTBE 08 TOOK REQUIREMENTS. 
CRAWFORD AIRPLANE COMPANY 
350 WASHINGTON BLVD* ° VENICE, CALIFORNIA 


SEARCHLIGHT FOR AIRPORT 


ECONOMY STEEL & TOOL CO- INC. 


LIBERTY 

MOTORS 


LIBERTY 

PARTS 


THE VIMALERT COMPANY, Ltd. 

7 Garfield Avenue dene; City, N. J., U. S. A 



We Specialize in Simple and Alloy Steels 
to U. S. Government Specifications. 

Most grades are carried regularly in our warehouse. 
Hot and cold rolled bars and strips. 

THE DICKERSON STEEL COMPANY 
DAYTON, OHIO. 


F. G. ERICSON, F. R. Ae. S. 

AEROPLANES 


KREIDER-REISNER AIRCRAFT CO., INC. 

Waco Distributors 

Berling Booster parts $8.00, sent prepaid for 
cash with order. Battery and Coil Booster to 
take place of hand magneto for starting $6.00. 

HAGERSTOWN MARYLAND 


HASKEHTE PLYWOOD 

Only Plywood made to pass strict Grade "A” 
Navy Specifications. 

Can be furnished in any size or thickness. 
HASKELITE MANUFACTURING CORPORATION 

133 W. WASHINGTON ST., CHICAGO, ILL. 


Ludington Philadelphia Flying Service 


CITY OFFICE, ATLANTIC BLDG., PHILADELPHIA, PA. 


SOUTHERN AIRPLANE SUPPLY COMPANY 

110 E. Vine Street Knoxville, Tennessee 


THE EMBRY-RIDDLE COMPANY, Inc. 

LUNKEN AIRPORT, CINCINNATI, OHIO 

WACO Distributors WACO 

Complete Line of Supplies on Hand 
0X5 Motor Parts Complete Line 

ALL BRANCHES COMMERCIAL AVIATION 
WE GUARANTEE TO TEACH YOU TO FLY 


GATES FLYING CIRCUS and AVIATION COMPANY 

I) COMMERCIAL AVIATION 


SEAMLESS STEEL TUBING 


NEW STOCK — IMMEDIATE DELIVER! 

TACH. SHAFTS 

Air Corps. Spec., V/ 2 fL long, Sts OXS and STD. Tadi. Hens 


$c 
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WHERE TO PROCURE EpUIPMENT AND SERVICES * 


HARTZELL PROPELLERS ARE RELIABLE 

BUILT ON HONOR — THEY ARE CIVINC 
EFFICIENT SERVICE ON ALL CLASSES OF 
MILITARY AND COMMERCIAL. AIRPLANES 

N '“ OX Propeller. 'or Quick Shipment 

"Z5ZZ HARTZELL WALNUT PROPELLER CO. 

PIQUA, OHIO 


THE UNIVERSITY AERIAL SERVICE COMPANY 
UNIVERSITY AIRPORT, AUSTIN. TEXAS. 

1IISSO MOTORS, OX-S MOTORS, ^ AIRPLANE ACCESSORIES 

THE UNIVERSITY SCHOOL OF AERONAUTICS 

lmracnwiEr»!rrr»u3!mni| 


Amateur SPORTPLANE Builders 

resTstalIioggles 

iSl STRAUSS^* BUEGELEISEN g , j 


Controllability and Design ol a Light-plane. 

Charts, Materials used, Illustrations and Nomenclature of the 
modern Sporeplane are included. 

Send ONE dollar to DONALD L. J. SMITH 
1247 Loma Vista Drive Long Beach, California 

Daniel Guggenheim School of Aeronantici 

Courses in Aeronautical Engineering and In- 
dustrial Aviation. For particulars apply to the 
Dean of the College of Engineering, 

N. Y. University, University Heights, New York, N. Y. 


We have for immediate delivery, new Liberty motors, Hispono 
ETlSa U6D, CurtisT'and Hisso motors. ^ 

PACO PRODUCTS 

PAYNE EXPORT AND IMPORT CO. 

150 Broadway, New York City 

Brand New 

LIBERTY & 0XX6 MOTORS 

GRANT MARINE MOTOR CO. 

10435 SHOEMAKER AVE.. DETROIT. MICH. 


ALL METAL PONTOONS 

Fairchild Airplane Mfg. Corporation 
Executive Offices -M Wert 380. SL.JJew York City 

AIRPLANE COVERS 

NEWLY MADE GRADE A COTTON COVERS. 



ra'VuAMntleA? 7 00 Send 35% wit* order. 


WHEN YOU WANT to buy, 
sell or exchange planes, motors and 

JN4D, JN6H, CANUCK, DH, T.M. STANDARD 
HISSO & 0X5 MOTORS 

Wholesale and retail , single or carload. 

PARTS WINGS INSTRUMENTS DOPE TAPE PROPS PLUGS 
SOUTHERN AIRWAYS INC. 

210 COLLEGE ST., SAN ANTONIO. TEX. 


accessories — or are in need of com- 
petent help, or seeking a responsible 
position AVIATION Classified or 
"Directory” ads will prove advan- 
tageous. AVIATION, as the only 
weekly, covers your entire field first. 

Aircraft Patents 

Wind Tunnel Tests 

Herman Jakobsson. A.S.M.E. 







228 Spruce Ave., '" 5 Washington. D. C. 
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WATER IS THE PEOPLE’S SUMMER 
PLAYGROUND. EQUIP YOUR 
PLANE WITH EDO METAL FLOATS 
AND MAKE EVERY PLAYGROUND 
YOUR LANDING FIELD. OVER- 
WATER FLYING HAS A LURE ALL 
ITS OWN AND PAYS WELL. WRITE 
FOR PAMPHLET. 



Waco-9 owned and operated by the New 
England Aircraft Co., equipped with 
duralumin floats manufactured by 


Edo Aircraft Corp. 

College Point, Long Island, N. Y. 



“For Safety in the Air — Everywhere” 

IRVIN AIR CHUTES have been developed 

to their present high state of efficiency by several 
years of the most extensive scientific research 
and tests. 

IRVIN AIR CHUTES have saved the lives 
of over 75 aviators in various parts of the world 
in emergencies covering practically every form 
of aircraft accident. 

IRVIN AIR CHUTES are the standard life- 
saving equipment for all Air Forces of the 
United States. Great Britain, and many other 
Governments. 


IRVIN AIR CHUTE COMPANY, INC. 

523 MAIN ST., BUFFALO. N. Y. 

Cable Address: "Inin Buffalo N. Y. USA" 


More and more, 
shrewd buyers of 
aircraft are com- 
ing to depend on 



Choose YOUR airplane 
carefully. Choose Travel 
Air — you won’t go wrong! 


Literature on request. 

TRAVEL AIR MFG. CO., INC. 

Dept. A WICHITA, KANSAS. 


DOPE 

THE MOST ECONOMICAL SCHEME 
YET PRODUCED. 

TI-TWO 

REGISTERED TRADE MAR K 
MADE BY 

TITANINE, Inc. 

UNION, UNION COUNTY, N. J. 

Contractors to U. S. Government 


Keeping Abreast 

of aeronautical activities is possible only by reading 

AVIATION 

each week. Yearly subscription rates: United States 
$4; Canada $5; Foreign $6. 

AVIATION 

250 W 57TH ST. NEW YORK CITY 


AVIATION 


July 18, 1927 



HELP WANTED 


WANTED for Gatos Flying Circus two licensed transport 
pilots. Must thoroughly understand Hissos. Also two good 
all-round airplane mechanics; best paying job in country 
to right men; old timers only. Novices save stamps. Address 
mail only, giving full qualifications first letter. Gates Flying 
Circus, 735 Whitehall Buiding, New York City. 


FOB SALE: One 180-Hisso Standard first class condi- 
tion. Fifty-five gal. tank, ladder for front cockpit. One 
OX-5 Standard with 32 gal. tank. Both ships have DH 


wheels, silver wings and blue fuselages. Engines overhauled 
last fall and ships stored in haugar. One 150-Hisso, Hisso 
radiator, oil radiator and 45 gal. gas tank. Finger Lakes Air- 
port, Geneva, X. Y. Eaglerock Dealers for Western New 
York. 


WANTED : Students to work out part of flying instruc- 
tion in new airplane factory. Get pay for your ground 
work time by associating with men who design, build and fly 
airplanes. Do not applv unless you mean business and can 
come at once. Write Lee Briggs. Memphis, Mo. 

WANTED : Designers having considerable experience in 
airplane manufacture. Permanent employment. State age, 
salary desired, technical education, or other qualifications in 
first letter. Box G44 Aviation. 


WANTED: Draughtsman and engineers, experienced on 
aircooled aircraft engines. Give qualifications, experience and 
salary expected first letter. Excellent openings for the right 
men. Box 647, Aviation. 

WANTED : New 0X5 Motors. State quality, location 

and lowest, cash price. Box 646, Aviation. 

Parachute Jumpers furnished for any locality. All jump- 
ers use army type ’chutes. No bag 'chutes. Jumpers who 
have opening dates send dates and qualifications in first let- 
ter. All inquiries on parachutes gladly answered. Write 
Joe Crane, Box 251, Scottsdale, Penna. 

WANTED: Experienced pilot at once, with good past 
record; steady position; state salary expected. The Robbins 
Flying Servire. Cuyahoga Falls. Ohio. 


POSITIONS WANTED 


Ex-Armv Pilot, still flying regularly in the reserve, desires 
a position as pilot. Have also had considerable experience 
in the automobile business. Box 645 Aviation. 

'Ey. ,\y mv pilot, five years experience as commercial pilot* 
desires connection with reliable company. Sales experience, 
some living past six months, best of references. L. W. Syl- 
vi-lcr. Tla'lns. S. R 


EQUIPMENT WANTED 


WANTED : Biplane or monoplane with Wright. Whirl- 

wind. Will trade Packard right phaeton and pay difference 
■V . .".-li. I,', mil lion. 1 *. :i 1 1 i i n. > ri. ll"iii. K:i"-:i- City. 11". 

FOR SALE 


FACTORY for *nle or lease, suitable for airplane manu- 
facture or parts, in Elmira, N. Y. Address W. A. Lewis, 
Norwich. X. Y. 

CURTISS C-flA. 160 bp. motor, equipped with two Bosch 
magnetos: had four hours since overhaul. Complete with 
hub and miscellaneous parts, $690. P. 0. Box 4111, Tampa, 

Fla. 

FOR SALE: Curtiss. J. X. recently overhauled, in fine 
condition. $650. Harold Christensen. Boston Airport. 


FOR SALE : Waco 0 in finest, eomlitiou, dual control and 
compass, R. S. Headland, 216 Center Avenue. Butler, Pa. 
First here, first served. 

Will trade my luxurious Brougham car for used Swallow 
or Waco, might consider good Hisso-Staudard. Gus Pitlm- 
quist, 4711 N. Whipple St., Chicago, 111. 

FOR SALE: Buhl-Yerville Air-tcr. plan— 0X5 mo- 

tor, flown 60 hr., perfect condition $2100 cash. Extra Ham- 
mondsport 0X5 motor in original crate $350 at Buffalo Air- 
port, R*. F. Taber, 1165 Delaware Ave., Buffalo, X. Y. 

FOR SALE: Sikorsky Oriole, with brand new 180 hp. 
motor installed; also an extra 180 lip. motor. E. II. Burgin, 
109 Front Street, Mineola, L. I., N. Y. 


WHAT am I offered for one Curtiss M. F. flying boat, with 
new OXX6 motor, and a good 0X5 Jenny? Box 256, Law- 
ton, Mich. 

FOR SALE: Curtiss Seagull, Loening air Yacht and 

Liberty motors. Curtiss Metropolitan Airplane Co., Port 
Washington, Long Island, N. Y. 

FOR SALE brand new 0X5 motors, complete, in original 
crates, in quantities from one to twenty-five. J. Carroll Cone, 
Little Rock, Arkansas. 

FOR SALE : JN-4D landing gears, complete with white 
shock and axle, long or short ; like new $35.00 each. All kinds 
of wires, struts and fittings; Hisso nose radiators, like new; 
$35.00 each : Hisso 150-180 copper-tipped props., $35.00 each. 
All material A-t condition ; like new. G. D. Ludue, 1569 Calif. 
St.. San Francisco, Cal. 


FOR SALE : M. F. flying boat just overhauled, with new 
ribs and bottom, with model A Hisso motor. New Orleans 
Air Line, New Orleans, La. 


The Weekly Issue of AVIATION 
That You Miss 

new* ilory, picture or advertisement which you could have used 
with profit. 

If you are SI service or a civilian Bier. AVIATION is an 
indispensable adjunct to your calling, because in each weekly issue 
it publishes more service and commercial flying news than appears 
in any monthly: and, more important, it is NEWS when it 
appears in AVIATION. 

AVIATION 

The Oldest American The Only American 

Aircraft Magazine Aircraft Weekly 
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The Publishers of AVIATION announce the 

American Aircraft Directory 

A COMPLETE REFERENCE GUIDE 

to the 

AERONAUTICAL INDUSTRY OF THE UNITED STATES 


AMERICAN 

AIRCRAFT 

DIRECTORY 

Pilot Directory 
Aircraft Companiea 
Componv O dicers 
Air Routes 

Seaplane Siationi 
Aircraft Official* 
Emergency Fielde 
American Aces 
American Airplanes 
American Seaplanes 
American Airship# 

Aircraft Accee»oriee 
l iving Schools 
Government Field* 
Hangar Directory 
Flying Guide 
Rules and Regulation! 
International \ir Laws 

State Air Law# 
Municipal Air Lows 
License Fees 
Certified Pilot* 

Aero Organizations 
Air Records 


T HE DIRECTORY li.-lss mot's: Hum 2.110(1 pilots: 500 aircraft, 
accessory nml operating eoiiipunics; describes 500 active landing 
fields, and carries some 200 illustrations. 

Aircraft, Accessory and Parts Companies arc listed, with officers, 
products or services, in the respective state sections us well as in the 
Trade Index. 


INFORMATION INDISPENSIBLETO AVIATION EXECUTIVES, 
SALES AND PURCHASING DEPARTMENTS, AERO ORGANI- 
ZATIONS, CHAMBERS OF COMMERCE. MUNICIPAL AVIA- 
TION COMMITTEES. STATE AND NATIONAL LEGISLATORS. 
OPERATING COMPANIES AND AIRCRAFT PILOTS. 


To avoid disappointment reserve your copies of the DIRECTORY 
now, as advance orders indicate that the first edition quickly will he 
.old out. Cloth Bound S5.00. Paper Bound $3.00. 


TIIF. ADVERTISING PAGES CARRY THE SALES MESSAGES 
OF THE LEADING AIRCRAFT. PARTS AND MATERIAL 
MANUFACTURERS. 

IF YOUR COMPANY HAS NOT YET RESERVED ADVERTISING 
SPACE, DO SO NOW IF YOU WISH TO BE REPRESENTED. 
YOU WILL REGRET THE OMISSION OF YOUR ADVERTISE- 
MENT FROM THE DIRECTORY. 


AVIATION PUBLISHING CORPORATION 


250 WEST 57TH STREET, NEW YORK CITY 




PROVE AGAIN THE SAFETY 

OF FLYING, 


FIRST LINDBERGH 


( I HE recent Trans -Atlantic Flight Achievements of 
.. Lindbergh and Chamberlin prove again to the gen- 
eral public the actual safety and reliability of modern air- 
planes powered with Wright Whirlwind Engines. 

With a record of over 1,750,000 miles in safety in 1926 
in private and commercial flying, Wright Engines today 
stand preeminent in the aeronautical field. 

The assurance of safety has been the only point which 
has deterred many persons from owning an airplane for 
pleasure or business. The past two year record of Wright 
Engines and especially designed Wright Engined planes, 
however, has finally removed any further uncertainty To- 
day dependable pilots under government license are imme- 
diately available for regular employment to teach you to fly 
while piloting your plane. 

Well proved planes from the designs of leading American 
manufacturers, powered with Wright Engines for every type 
of flying, including open sport planes, closed family and 
| passenger planes, cargo planes, seaplanes, 
a \ planes that take off from land or water, or 
* big tri-motor airliners as comfortable as a 
yacht are available for your inspection and con- 
,n.' v ^ J 1 sideration at reasonable cost. 

Your plane is ready! 

In the meantime ■write for the interesting non- 
technical Bulletin No. 17 K described elsewhere. 

WRIGHT AERONAUTICAL CORPORATION - Paterson, N. J., U. S. A. 

WRIGHT 


This booklet, Bulletin No. 17R 
describes and shows the loiv cost 
of flying and includes descrip- 
tions and illustrations of nearly 
30 airplanes of the most impor- 
tant American manufacturers 
powered with Wright Engines. 

Many Wright Whirlwind 
Engine owners get 8 to 10 miles 
per gallon and use less than one 
quart of oil per 100 miles. Fly- % , 
ing from 20, 000 to 30, 000 miles 
without overhaul or even clean- y 

ing carbon is a common occur- 
rence. Whirlwind Engines are 
reliable for 123,000 to 130,000 
miles of normal flying. Write 
for this Bulletin No. 171 >oday. 


j* 





